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ENGINE ROOM AND DRIVING TRUCK OF STEAM MOTOR CAR—CANADIAN PACIFIC RAILWAY. 
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STEAM MOTOR CAR. long, with a seating capacity for 40. In order to run the car 
— with the rear end first,'a small compartment is placed at the 
CANADIAN Paciric RaILway. left side of the rear end, which is equipped with an engineer's 





brake valve, signal valve, air valve for bell ringer, and a tele. 

In the August issue, page 294, we presented a general de- graph attachment similar to that used between the bridge 
scription of the steam motor car, which was recently placed and the engine room of a steamship. By means of the tele- 
in operation on the Canadian Pacific Railway. We are fortu- graph the motorman or engineer may be signalled as to when 
nate in being able to present the details of the engine room _ to stop or start, whether to go forward or backward. and the 
arrangement, driving truck and frame, boiler and cylinders, in speed at which it is desired to move the car. 
this issue. As skown on the fioor plan, the car has an engine The boiler is supported directly on the frame of the driving § 
room, 13 ft. 7’ ins. in length; a baggage room, 7 ft. 6 ins. truck, and is independent of the car body. This necessitates 
long; a smoking room, 12 ft. 3 ins, long, with a seating ca- a rather unique construction for the truck and body bolsters, 
pacity for 16 persons, and a main compartment, 30 ft. 9 ins. The elliptical oa, which carry the weight of the car body, 
rest on top of the side plates of the 
truck frame at either side of the 
body bolster. Parallel to the bol. 
ster are two steel castings, one on 
either side, which are supported by 
the springs, and from the ends of 
which hangers are suspended which 
support the cast steel truck bol- 
sters. The body bolster is also of 
cast steel. The design of the cen. 
ter plates is somewhat different 
from that ordinarily used, the pro- 
jection on the body bolster being 
much longer and of greater diam- 
eter. Susemihl side bearings are 
used. 

The driving truck frame is con- 
structed of plates and rolled shapes, 
the arrangement of which is clearly 
shown on the drawing. The cylin- 
ders are bolted to an extension of 
the frame at the rear. A crude oil 
tank, with a capacity of 2,000 gals., 
is constructed in and forms the 
cross bracing of the truck frame. 

The brick-lined Morrison corru- 
gated tube furnace, 32 ins. in diam 
eter and 5 ft. 6% ins. long, is 
equipped with a 1-in. slot burner, 
of the Booth type, and with an 
oo +s SSG automatic blower and oil feed de- 

jf vice. The boiler, of the return tub- 
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| | i ular type, is equipped with 95-1% 
- —— ‘ in. tubes, 8 ft. long, and 121-2 ft. 

be iW > i 
Pei "| 8 ins. long. Boiler feed water to 


the amount of 900 gals. is carried 


DETAILS OF CYLINDERS USED ON STEAM MOTOR CAR. a 
ED ON STEAM MOTOR CAR in 3 tanks, suspended under the 
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BOILER—STEAM MOTOR CAR—CANADIAN PACIFIC RAILWAY. 
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PLAN OF STEAM MOTOR CAR—CANADIAN PACIFIC RAILWAY. 





body of the car. The smokebox is equipped with a super- WHEELS. 

ee ‘ P a | RETR ETE CEE ee LOS er ee PTeeerrc 2 

heater containing 21— 114-in. tubes, 9 ft. long, the arrangement Driving, I acdc a va cavsckeedeadadbadstn ee 42 ins. 

of which is clearly shown on the general drawing. Steam Trailing, Giameter ...... cc cece cccccccceccccecces eéiie ee aaa 34 ins 

: F OEE CUGGM, GHRMIONNe ccc cnaccesdcecaee Censdueaeeaawaaeaen 36 ins. 

passes from the side of the steam dome through the super- Journals, driving ..............ccccc cee eeeceeeeeees 8 by 12 ins. 

a = 7, . ‘ fi es. DEE -& dw eeecnes eeedsdedeeacndaemeneanuael 7 by 12 ins. 

heater in the smokebox and through the 2%-in. steam pipe CR GE nea cideccernwessaacanatsedvedcdaeaweeenw 3 by 4 ins. 
to the piston valve in the cylinder casting. The exhaust BOILER. 

ve es 7 . * . . We sack cewk sued cess wed edie Horizontal, internal fire, return tubular 

steam passes through a 4-in. pipe between the frames and up bok WE, ON ee er rr eee 180 Ibs. 

alongside the boiler to the smokestack at the front end of Temperature, superheated steam ............++++++ 700-760 deg. F. 

i 6 y RNs SOE eka caccucccdecereucebineneemaweaee 4 ft. 7 ims. 
the car. A special stack or intake is placed above and encloses Firebox, diameter ............cceccecccccccccceececeeees 34 ins, 

, the safety valves to carry away the steam. ee EE os A eae ced ska wetéecseeadeata doa tar bt ins. 

a : : , . TONGS, RUNGE OME WEBI 6 ose scccctiocrscenavwees } * Ins 

- The cylinder castings are of comparatively simple design, mal Pmt 95-8 eT ; 
4 CO, GUN ha cess dices sccwedavnsdceacestieuesleena % ~#«OCins. 
{ and are bolted to the side plates of the truck frame, and in Heating surface, tubes ..........cccceccccccccceeccccean 485 sq. ft. 

7 7 +43 a ; ss . — oe ee Pee GE ss ha ols cde 0 ce oa bee ae eee eee 51 sq. ft. 
) addition are keyed to the plates by taper keys 5 ins. long. SGMEEEY WeeNNa: MONEE wc... «cca cc ccndocecedcccccrccon 536 sq. ft. 
g The inside admission piston valve is operated by a simple de- SUPERHEATER. 

a ates Taleo rt vale — FUNG: GIRUERE cdc ciincccssaneansesecucwisecaduceaneeens 14% ins. 
. sign of Walschaert valve gear. Pe, MOE oi ok dese 0 0tasnuseececedeutvaseae eeu 21 
a3) be 
n- 
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DRIVING TRUCK FRAME—STEAM MOTOR CAR—CANADIAN PACIFIC RAILWAY, 
\ 
The leading din sions and data are as follows: WONG WEN ntaiccusiducees S2isaiastccunnedute ue aeeee & 
, ling dimensions and data { : Superheater, SUFIACE 2... cccccccccccccccrcccscccccecccces 62 sq. ft. 
ce LR EE ere rT ee ie: T 136,600 Ibs. GENERAL. - 
Weight on me QOS eh oy oe ons ee wee 82,880 Ibs. Fuel, crude oil under a constant air pressure of 15 Ibs. per 
EN | Oi CRONE else nie cary se eine aoe 42,440 Ibs. sq. in.—capacity of tam 2.0 ccccccccncccccccccescces 2,000 gals. 
. 2 ~~ “aereseetenerateraeweraeneeean sf 40,440 Ibs. Waler SiGGE CRUD 6 Cididde aces Skene dereanededere 9,000 gals. 
Pe 00: WE GRO osc nddsaasacces 0xancnedaeseadauee ATTACHMENTS. 
RUE WINN Shel cae lg | atdig We cpravcin ene WHORE 64 ft. Slot burner, Booth type, 1 in. s ' 
Distanc © WOCWine CHR COMRNEN. 6c cceids ci cceiecndaccescancd cue ae Hancock, type A, injector with No. 5 body and No. 5 tubes. 
] Wheel base of GeIVis AP ic clic teccadevenvcacewedees 8 ft. Hancock, type A, injector with No. 5 body and No. 3 tubes. 
} ME UA ont os oc cock vibes at ide teveuseasduanetnin 72 ft. Detroit 4—feed lubricator. 
Pe OHNE OE ond centintécioancessbnssadsanacesneaeaee 80 ft. Oil tank pressure reducing valve. ; 
, CYLINDERS. Westinghouse schedule A.M.T. automatic air-brake. 
ND: vi couccnancinscieduknree tens eanveeteee ease 10 ins, Bight-inch air pump. 
SS cio. Sarpinte OASSA cine AUIS POT EAE REG 15 ins. Telegraph attachment. 
. VALVES. Ter Air-brake controlling valve at rear end of car. 
Ee: sb. Cnet, 0 dll cere an aa ead SO aa etree ia Piston Acetylene lighting. 
Riek ear anan pad earrern: ccccecccceccoccsccccls MO  Ldttlo Giant Bee seneer, 
EN PREECE RIE PRE ORE A IN M I CONE HE 3% ins. Air chime whistles. 
am NON acess kdewee thw ceswnsea bin eae eel % ins. — 
D, $8 7a fee 5 Ss. 
she MOREE TE TREO CEE OCT ON Cree Cr % ins ENGINE DEFINED.—The revised book of train rules defines 


TURAL Ce Te ee ee tin, adedba co amabaiaiaa aia ca eon ins, ‘“ ” “ by any form of energy.” 
SNORE  sscudunssuansesinatnseamahagameaudcisemen ne engine” as “a locomotive propelled by any sy 
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CONSOLIDATION LOCOMOTIVE EQUIPPED WITH ALLFREE-HUBBELL CYLINDERS AND VALVES —ROCK ISLAND SYSTEM. 


CONSOLIDATION LOCOMOTIVE WITH ALLFREE: 
HUBBELL CYLINDERS AND VALVES. 


Cuicaco, Rock ISLAND AND PAcIFIC RAILWAY. 


Early in 1903 the Chicago, Rock Island & Pacific Railway 
received from the Brooks Works of the American Locomotive 
Company an order of more than 100 consolidation freight 
locomotives. These engines were illustrated in the AMERICAN 
ENGINEER AND RAILROAD JOURNAL in March, 1903, page 106, 
and special mention was made of the excellence of the de- 
sign of the valve gear and piston valves. Since being put 
into operation they have proved themselves to be all that 
was expected and have given very satisfactory service during 
the past three years, being operated in heavy freight. service 
under the many varied conditions found on a large system like 
the Rock Island. 

The motive power department of 
this road desiring recently to test a 


The difference in the steam distribution between the 
engines lies principally in the fact that with 


two 


the Allfree- 
Hubbell valves the point of both exhaust opening and closure 
is later in the stroke, and that the opening for the release 
of the exhaust steam is larger, allowing the cylinders to very 
rapidly free themselves. There are also other differences in 
the cylinder which undoubtedly had an effect upon the economy 


obtained, such as much shorter ports, the separation of the 
live steam and the exhaust passages in the cylinder casting, 
the polished surface of ports, pistons and cylinder heads and 
the insulation of the steam chest cover, as will be seen in 
the illustration of these cylinders. 

The earlier designs of the Allfree-Hubbell valve gear em- 
ployed the use of a geared sector operated from the cross head, 
which had a supplementary effect upon the movement of the 
valve proper by means of an eccentric connection at the rocker 





in a practical manner the merits 
of the latest design of the Alifree- 
Hubbell valve gear equipped one of 
the locomotives of this class, No. 
1676, with cylinders and valves fur- 
nished by the Locomotive Appli- 
ance Company of Chicago. This 
engine was then placed in service 
alongside of a regular standard en- 
gine of the same type, No. 1687, 
and the two engines were run sin- 
gle-crewed for 60 days in service 
west from Valley Junction, Iowa. 
The test began the Ist of April and 
ended the ist of June, 1906. The 
srew which handled No. 1687 dur- 
ing April ran No. 1676 during May, 
while the crew of the latter ran the 
former, thus eliminating personal 
equation from the test. A careful 
record was made of the tonnage, 














amount of coal burned and cost of 
running repairs. Each engine made 
26 trips, and at the end of the test it was found that No. 1676 
had handled 1,479 or 5.29 per cent. more tons of freight and 
had consumed 32 tons or 11.07 per cent. less coal, and that 


ALLFREE-HUBBELL 


the pounds of coal consumed per 100 ton miles had been 2.458 
or 14.63 per cent. less, and the repairs 2.38 per cent. less on 
this engine. 

This practical test on two locomotives which were identical 
in every respect except cylinders and valves, would indicate 
that the better distribution and more economical use of steam 
in the Allfree-Hubbell design had a most satisfactory result 
on the tonnage hauled and the cost of operation of the locomo- 
tive. 


CYLINDERS READY FOR APPLICATION TO LOCOMOTIVE. 
arm. In the latest design, however, this outside atta hment 
has been eliminated and the valve is connected directly 0 
the valve stem, operated by either the ordinary Stephenson or 
Walschaert valve gear and has no complications outside of 
the cylinder. 
An examination of the illustrations will show the m« thods 


used for attaining the results and refinements mentioned 
above. It will be seen that the valve seat and valve are 
located at an angle of 15 deg. with the transverse horizontal, 
and that the space between the cylinder and the valve seat 
is much less than usual, which taken in conjunction with the 
very direct steam ports has reduced the amount of clearance, 
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DETAILS OF ALLFREE-HUBBELL CYLINDER. 


with the same clearance distance between the piston and 
cylinder head, from 8 per cent. to 2.4 per cent. In the wall 
between the cylinder port and the exhaust passage, just below 
the inner side of the valves, there are openings 5% ins. in 
diameter which are bushed and fitted with valves. These 
compression controlling valves, as they are called, are simple 
Piston valves with wide rings, and are carried in bushings 
pressed into place and fastened in the opening. They are 
guided at either end by an extension of the valve stem 
fitting into housings bolted on the outside of the cylinder, 





as is shown in the photographic view. They are operated by 
a dash-pot connection at the centre of the main steam valves. 
This dash-pot connection is so arranged as to give these sup- 
plementary valves such a movement as will make them open 
simultaneously with the exhaust edge of the main valve, 
but will retard their closing until the main valve has moved 
about 144 ins. over the exhaust port, thus giving over 23 sq. 
ins. exhaust opening after the exhaust closure of the main 
steam valve, and closing it at about 90 per cent. of the stroke 
in short cutoffs. 
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ALLFREE-HUBBELL CYLINDER SHOWING ONE STEAM CHEST COVER REMOVED, EXPOSING THE STEAM VALVE AND VERY CLEARLY SHOW- 


ING THE DASH POT CONNECTION TO THE COMPRESSION CONTROLLING VALVES WHICH LIE IN THE BACK SIDES OF TILE PORTS. 











GBEFORE 
AFTER 
104 
= END VIEW OF THE STEAM VALVES AND THE COMPRES- 
ae ee Tae OF TNE BK SANS SION CONTROLLING VALVES IN THEIR 


LOCOMOTIVE BEFORE AND AFTER BEING EQUIPPED 
WITH ALLFREE-HUBBELL CYLINDERS, 


The main steam valves are of a design which is clearly 
shown in the illustrations and have inside admission. It will 
be seen that the construction gives a very light weight valve 
with liberal bearing area and practically perfect balance. The 
construction is such that even at the shortest cut-off, one por- 
tion of the bearing surface of the valve always laps the travel 
of another portion on the valve seat. Long experience with 
this type of main steam valve, which is the same as was used 
on the earlier design of engines, has shown them to be very 
efficient from a maintenance standpoint. The steam chest 
cover, which acts as a balance plate for the steam valve, is 
cored out in such a manner as to leave a dead air space 


RELATION TO EACH OTHER. 


between the exhaust passage and the lower or live steam sul 
face. 

An examination of the cylinder design will show that in no 
case is the live steam passage and the exhaust passase 
separated by a single wall of metal, thus preventing the loss 
of considerable heat in the live steam while passing through 
the cored passages. 

As mentioned above, the sides of the pistons, the insid 
the cylinder heads and the steam ports are polished. It is a 
well known fact that a polished surface will absorb much 
heat than a rough one, but it is a refinement which has, 
far as we know, never before been introduced into locomotive 
practice. 
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An examination of the indicator cards taken from locomo- 
tives equipped with this design of valve, compared with those 
obtained from locomotives having the regular piston or bal- 
anced slide valves, shows that by virtue of the larger actual 

exhaust opening, the release can be delayed very appreciably 
: without increasing the back pressure, thus giving a longer 
7 expansion line. The delay of final exhaust closure, which is 
7 permitted by the large reduction of the clearance space, allows 
ihe back pressure line to be carried to very near the end of 
the stroke and adds considerably to the area of the card. 
These points will be made clear by reference to the two cards 
shown herewith, one of which was taken from engine No. 
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) SECTION OF ALLFREE-HUBBELL CYLINDERS THROUGH THE PORT. 


i676 as fitted with piston valves and the other after the appli- 
ition of the Allfree-Hubbell valves. The locomotives Nos. 
\76 and 1687 on which the tests were made have the follow- 
ig general dimensions: 


SIMPLE CONSOLIDATION LOCOMOTIVE. 
CHICAGO, RocK ISLAND & PAcIFIc Ry. 
GENERAL DATA, 
SEPT Te Cee TET TE ee CC OE ee 4 ft. 8% ims. 


- me . Sil death haha a rd aa a ata ce Shee paca ai alien aia ea Freight 
RE CE eee EEOC C ES CR TT ee Bituminous coal! 
MMOS pay ch ean Maer asa Vena dagen ard ahd Ady a aa DR oon 36,240 Ibs. 
eS WORMINE GROOE ooo u.ciec cc cc vs cae ccececuciees 206,000 Ibs. 
ROE UINENN Soig sigan Sileie dard ere nnoua ee hale wemulen 182,300 Ibs. 
ght ey WO SN 5b cakes Pac aeewe dine wwsamnemet as 23,700 Ibs. 
ieel base, eple, SEER E ULC ECO CECT Teer TT 17 ft. 
eel base EE apace & Wee ah a ee 6 Se ak ee ee le 26 ft 
fel base ge Se ee eee ee eee 57 ft. 6 ins 
- CYLINDERS 
EET CRETE OCC TOE RTT CET CC eS Simple 
Se OG INE 682 oir 6s 55.5 aoris aa cca wee we was 22 x 30 ins. 
: WHEELS. 
those di ree (MN BOUIN ik Spe ce le arad'e @ wily Sieve ee 63 ins. 
“ing journals, main, diameter ard fength.............. 10 x 12 ins. 
“0g journals, others, diameter: and length............. 9 x 12 ins. 
Ean OCR WHOGIG, CHMMNDUBE. ¢ occccccacccceseeveveceeeeveses 36 ins. 
Serre Orme SUNMNENY wiiio sb cua bdo w ells slaee ke ca easeeeet 6 x 12 ins. 
Style BOILER 
Nothing “re LITT te eee tee eee e cece eee eee eeeeees W. iT. 
See OMONG isan dca da Kain cis ves was bes nas ue eR es 185 Ibs. 
Pea GMCtOP GF OHGk WINE ii cox se ccccnccuceveecumenss 72% ins. 
a mci, gh ee re 67% x 107 ins 
mm’ Lumber and outside diameter.............ceeeees 387-2 ins. 
Es pieel cues coke ph eud ic vowbaldacdaweirawGhan 15 ft. 6 ins. 
latins seme Lith A... MEET CEC Tee 3,087 sq. ft 
a See, “TN 2k oie aia bidia ake wieSik O awh Ce Male ew oe 177 sq. ft 
EL SORCG, TOURED ooocsuc cows adna whee debs ewww 3,264 sq .ft. 
ORME: tink 4. ¢Alars Oily Ue Wiakke odovere Ree teed Cee e ates 50 sq. ft. 





Pactrtc Coast Raitway CLus.—Owing to the destruction of 
‘i Francj isco and the general unsettled condition of affairs 
* that region, it has been decided to suspend the business of 
“is lub for the present. 


COMPARATIVE COST OF REPAIRING STEEL AND 
WOODEN CARS ON THE HARRIMAN LINES. 


Since October, 1904, there has been kept on the Harriman 
Lines a comparative record by months of the costs for repair- 
ing all cars of steel construction and an approximately equal 
number of wooden cars. The wooden cars chosen are of mod- 
ern type, built about the same time as the steel cars, and 
therefore comparable in age, capacity and kind. The figures 
for the first six months of the record were given in these col- 
umns last year (July 21, 1905). Below is the statement for 
17 months, which brings the record down to February of the 
present year. Only the totals for all lines are here given 
instead of for each of the constituent lines, as in the former 
statement. 





Steel Cars Wooden Cars 
° o ;: o 
¢ = 368 3 _£ $ 
n Sos oe n Sa ” 
ap Sa $25 af oo 58 

oa) Bw 488, O° BR < 
October, 1904..... 11,124 $19,139.45 $1.72 10,701 $35,209.02 $3.29 
November, 1904....11,159 19,459.41 1.74 10,701 3i, LO7. is 2.91 
December, 1904....11,258 20,828.33 1.85 10.676 3: 3.13 
January, 1905...... 11,258 22,348.76 1.99 10,671 34, 3.22 
February, 1905.....11,256 26,270.60 2.33 10,660 3: 3.15 
MOrGn, 3906. .cace 11,255 25,290.88 2.25 10,656 3 3.45 
ADE, 1906.6 cceces 11,254 24,124.18 2.14 10,650 3 2.91 
BGS, BEG Oecwicscs 11,554 28,063.49 2.43 10,652 ; 3.50 
Su. TOG s dc 6s eke 11,546 29,183.00 2.53 10,642 3.54 
ee See 11,546 31,909.79 2.76 10,640 3.78 
August, 1905.......11,544 31,947.90 2.77 10,634 4.18 
September, 1905....11,536 29,609.49 2.57 10,621 3.97 
October, 1905...... 33,021.66 2.63 10,615 4.86 
November, 1905.... 31,765.16 2.53 10,604 4.27 
December, 1905....12 2.86 10,603 4.54 
January, 1906..... 3.21 10,594 4.75 
February, 1906. 2.65 10,583 4.15 








) 
1 





Av’ge per month.11, 704 $28, 370.32 $2.42 10,641 


Steel cars. Ww fanie n cars. 


>. 4 





De 20 cbeeee aed ew ie te wk bine mamas 2,900 6,232 
re GO QNGi ad cc ci iweeseeeuas fee 3,013 152 
PEE Ach cseebsedeacecadevedawanwas 2,287 517 
WEE wasnt eaudestecucuaceeunas 297 276 
Ce cedewcadtedeweecedeccuudwueesa 871 248 
GY ateecivesadegecaciaaeeeeumed 2,305 2,699 
Waeet aud ehGe Games occ cc ceecccss 862 459 

WUE Adbitwas awa teaquekas .- 12,535 10,583 


These cars are classified as follows, based om the February 
total: 

The average total number of steel cars involved was 11,704 
against 10,641 for the wooden cars. The average monthly re- 
pair costs were $2.42 and $3.74 respectively, a difference of 


$1.32, or 35 per cent., in favor of the steel cars. The average 
total <a difference was $11,407, or $136,884 a year. Re- 


ferring to the classification, it will be Ante that the wood- 
en cars are at a disadvantage in the much greater number of 
box cars and the relatively small number of coal, ore and flat 
cars, which cost less to maintain than box cars, especially the 
flats. And while this causes a greater difference in the fig- 
ures for average cost per car than would exist if the several 
classes were on an equality as regards numbers, yet consid- 
ering totals this advantage is offset, in part at least, by the 
greater total number of steel cars involved. For February, 
for example, they were 1,952 in excess of the wooden cars, yet 
the total cost for repairs to the 12,535 steel cars for this month 
was $10,000 less than for the 10,583 wooden cars 

One interesting thing to note in both instances is the in- 
crease in the average cost per car per month over the period 
covered by the statement. For the first six months, as given 
in the previous statement, the respective average figures were 
$1.98 and $3.19. These increased in the subsequent year to 
$2.42 and $3.74, or by 22 and 17 per cent. respectively—the 
effect of an additional year of service. During this time 
1,300 steel cars were bought (April-May and September-Octo- 
ber, 1905), but no new wooden cars were added.—The Rail- 
road Gazette. 





Rapip Car BuriLpinc.—At the Pullman shops recently an 
order for 1,500 cars was completed for the New York, Chi- 
cago & St. Louis Railway in twelve days, making an averag: 
of 125 cars per day. ° 
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LOCOMOTIVE REPAIR SCHEDULE. 


By C. J. Morrison. 





As the locomotive is the money earner of the railroad, the 
machine which must pay every expense and earn a dividend 
for the stockholders, and as it is earning only while running, 
it becomes all important to keep it in motion. This means not 
only reducing operating delays, but also reducing the time 
spent in the round house and the back shop. If not very care- 
fully watched an engine is liable to spend a long time in the 
shop receiving repairs which could be made just as thoroughly 
in a much shorter time. To prevent this engines must go 
through the shop on a regular schedule just as a train runs 
on a regular schedule on the road. It will not do to assign 
a date when the engine is expected to get out of the shop. 
A specific time must be set for each operation. 

All back shop repairs may be successfully handled on three 
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and straps, steam chest work, cylinder bushings, valve rods, yokes 
and stems machined; piston rods forged; cylinders bored; guides, 
guide blocks and guide yokes forged. 


Sixtu Day.—Brake rigging, springs and rigging, and rods 
forged; driving boxes, tumbling shaft and boxes, steam and dry 
pipes, throttle valve and rigging and brake cylinder machined; new 
cylinders up. 

SEVENTH Day.—Cab work and cylinder heads machined; frames 
and decks placed on engine and bolted up. 

E1icHtH Day.—Rocker boxes, crossheads, brake rigging, guides 
and blocks, piston rods and heads machined ; engine truck work and 
binders forged; brake cylinders and back cylinder heads up; wheels 
ready, machine work for link and guide and piston gangs com- 
pleted; all forge work done; guides and crossheads ready. 

NINTH Day.—Grate 


rigging and binders machined: rocker 
boxes, tumbling shaft, reach rod, reverse lever anid guides 


up; flue sheets and stay bolts in; flues in; machine work for rod 
gang completed. 

Tentu Day.—Cab and boards on engine and check yalvyes in: 
throttle valve and throttle rigging up; Dry pipe in engine and 





ERECTING SHOP. 
LIGHT 
REPAIRS. 





ERECTING SHOP, 
HEAVY 
REPAIRS. 


ERECTING SHOP, 
GENERAL 
REPAIRS. 





Engine stripped. ~ Material delivered, 


Valve bushings out, bushings out, 





Engiue iw shop, stripped, valve 





Engine in shop. Off wheels, 































































































i Material delivered to the | 2] Stripped. Boiler to boiler shop. 
_Valve bushings in. dilferent departments, Valve bushings out. 
Cylinders patched & bored. Cylinder : 3] Material delivered to different 
| heads machined, Frames welded or straightened. Valve bushings machined, departments. 
Cylinders bushed, Frames machined, Cylinders patched, frames welded _, a = ™ 
| Cylinder heads ground and bolted up, Sere or straightened. Frames welded or new, ad 
Frames on engine lined and bolted up, Pilot and braces on, Cylinders bored, frames machined, a 
| Running-board brackets ready and up, Air pump up. Yalve bushings in. ya Frames straightened. ae 
Cab and boards up, Boiler tested. Cylinders x 6 
blown out, Steam pipes tested, Engine wheeled, Guide yoke machined. = 
Pilot and braces up, Valves set. Rods and New cylinders and guide yoke up, decks and frames up, 7 mi ‘ 
_jacket on. Out of shop. l’ops set, lived and bo!ted, Cylinder heads machined, Guide yoke forged. 
— Saas wet awn 8 = — 
Enyine in Service, Wheels ready. 
ce a S ss patdaniiacea See 9 — = 
SS ne ee = ee me eee wl- — 
Runping-board and cab up. Frames and decks machined, 
— —— — $$ ll $3. — 
Springs on engine. _ a 
Engine Wheeled (9 a.m.) 12 
_ Jacket on, Air pump up. 
Valves set. Cylinders blown out, 13 Cylinder heads machined. 
_ Steam pipe test, | Cylinders patched, — — 
Pilot and braces on, Kods up, 14 


Engine in service. 


NOTE: 


Outof shop, Popsset (12 m.) Breakin, 


Cylinders bored. 
15 | Cylinders bushed. 
Valve bushings in, 








NO DELAYS COUNTED 





Cylinders ( new ) up, 





UNLESS ENGINE RUNS - 
INTO ANOTHER DAY 





17)" Back cylinder heads ground ‘ a 
and bolted up. 





ON ACCOUNT OF 
DIFFERENT DELAYS. 





18) Boiler to erecting shop ais aa 
Guide yoke machined. 







































































MARK TIME GAINED 7 - 19 [Frames aud decks on engine. 
A N D TIME LOST, SO ou Raaaing bean’ Gaskos up. 
THAT THE AVERAGE Boiler tested. Guide yoke up. 
CAN BE OBTAINED. as ee > 21 ae 
O- Cab and running-boards up. — 
WHEN WORK IS SO ner a 
AHEAD OF SCHEDULE ; ee a Engine wheeled (9 a.m.) Jacket ou, - 
MARK BY LETTER A. Valves set, Air pump up. 
BI a ~ Pilot and braces op. Rods up C) linders Llown out, ia 
SIGNS TO BE : ee Steam pipes tested, Pistousin, __—_— 
l SED W HEN WORK 25] Engine out of shop. Pops set. (12 m) 
Is HELD UP. Break engine in. a | 
SS neem 26 a 
a e Engine in service, ————— 
FIC, 1.—ERECTING FLOOR SCHEDULE FOR LIGHT, HEAVY AND GENERAL REPAIRS. 


(The machine work dates are to show when the erecting shop can get the material.) 


schedules, namely light, heavy and general. Light repairs to 
consist of special jobs such as welding a broken frame, patch- 
ing cylinders, ete. lLleavy repairs to consist of turning tires, 
overhauling machineiy, resetting flues, patching firebox, and 
such other work as may be done without placing the boiler 
in the boiler shop. General repairs to consist of repairs which 
require the boiler to be placed in the boiler shop. In one 
large shop where this classification is used, the number of 
working days allowed are 7, 14 and 25 respectively. The 
heavy repair summary schedule is as follows: 


First Day.—Engine in shop. 

Seconp Day.—All material delivered; engine stripped; vaitve 
bushing out. 

Tutrp Day.—Valve 
chined; flues out. 

FourtH Day.—Frame welded, or new, or straightened; valve 
rods, yokes and stems, throttle rigging,motion work and grate 
rigging forged; cylinders patched. 

FirtH Day.—Valve bushings in; frames and decks, eccentrics 


bushings machined; new cylinders ma- 


boiler tested; boiler work completed ; engine truck work machined ; 
shoes and wedges laid off; miscellaneous machine work completed ; 
steam chest work ready; drill press work done. 

on axle; 
shoes and 
driving: 


ELEVENTH Day.—Springs up; eccentrics and straps 
engine truck ready; steam chest work up; lagging on; 
wedges planed; floor work before wheeling completed ; 
box work before wheeling; motion work ready; steam pipe bench 
work done. 





and binders 
nozzle on, 


TweLrtH Day.—Engine wheeled; shoes and wedges 
on engine; piston ready; jacket on; grate rigging UD); 
steam pipe in; steam pipes tested; air pump up; motion work Up; 
cab fittings ready. 

THIRTEENTH Day.—Cab fittings on engine complet 
in engine; valves set; ash pan up; front end and door 08 en 
rods ready; tanks ready; brake bench work done. 


FourTEENTH Day.—Rods on engine; pipe 
pilot and beam on engine; brake rigging up complete : 
of shop; pilot braces, coupler, drawbar, ete., up; ems! 
tank painted. 

FIFTEENTH Day.—Engine in service. 


ed; pistons 
gine; 


completed: 
engine out 
painted: 


es 
wors 





ned ; 
ted ; 


xle; 
and 
ying: 
lench 


ders 
on; 
up; 


tons 
ine; 


ted: 
out 
ted: 
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This shop is operated by the gang method and each fore- 
man has a card showing when his particular work is to be 
done. The erecting floor schedule is shown in Fig. 1. These 
schedules are mounted on heavy cardboard with tin clips at 
the top and bottom of the second and fourth columns, through 
which clips, strips of heavy paper with spaces ruled the same 
as the schedule are run. The slips show the working days 
for each month. When an engine enters the shop its number 
is placed on the space for that date. Light and heavy repair 
engines are placed on the left-hand slip, while general repairs 
go on the right-hand slip. All that is necessary to ascertain 
when any job is to be done is to place the engine number on 
the movable slip against the first day of the schedule, and the 
date opposite the job in question is the date when it should 
be completed. At seven o’clock each morning a typewritten 
notice is handed to each foreman showing how his work stands 
and a summary is given to the general foreman showing how 
all the work stands. The general foreman is also given a re- 
port showing how many and what class of workmen each gang 
is short. By comparing the work report with the labor 
report he is able to assign men from the floating gang to gangs 
that are liable to fall behind. This method passes engines 
through the back shop with the regularity of mail train ser- 
vice, and combined with a system of rigid inspection and as- 
signment of work gives the minimum delay with the minimum 
cost for repairs. 

In order to reduce the labor charges it is necessary to know 
where the money is spent. It is not sufficient to know that 
one engine cost $1,000 and another $700. It is necessary to 
know that one gang’s work cost $40 on one and $25 on the 
other, and that each of the other gangs spent so much on one 
and so much on the other. The superintendent of shops can 
then tell at once where to go to work to reduce expenses. 
Each gang is assigned a number. The timekeeper when taking 
time places this number on the card and the charges are 


entered up by engines and gangs. The shop is divided up as 
follows: 


Gang. Name of Gang. 


9» 


S sii casaceawawetees «ecounsmened Air Brake. 
dlaeeatameeteahseea we apate aoe wes Valve. 
Peete eee ee ee ee Pipe. 
Tree Tree re ee CC ee Tool Room. 
pnw ack area enna eee erate enererarmatnan Steam Pipe. 
Sedat dew asta al eee Reta Driving Box. 
MCE TL ORT Eee ee Drill Press. 
peewee awaw ee weeeeGaweruaede Spring and Brake. 
TTT ee eee ee ee Grate. 
Riaatdlere Dkk dr eels a here awe matte eee Steam Chest Gang. 
ee CTT eT eT eT ET ere Brass Room. 
sin ara Wiis Ache dat acerar era Maree Generate Link. 
paciaauaenis SCOTT OTe Te 
Sida LESH De Oe ROMS We eeaes Guide and Piston. 
AOE Galeidiaree inden Ghee emake ees Rod. 
Tee TC Or TTT CCC Te ee Engine Truck. 
aise: 4 aia fi lasid win wietataruie atersermaaiaer Cab Fittings. 
We Bit sinedegnswesmenianeatioue: Yard Laborers. 
eT ere er Cr ee ee Drilling Gang. 
_. ROTTER Ee Boiler. 
PW bias eta Sieh ana @lerSudl a Rialareta aaa ee Boiler Shop—Flue. 
viibeiensnggedantdenske beans Boiler Erecting Floor. 
TR tininckuaseeeegsamie gsi Ash Pan. 
ee BPO C ee cece ee eceeeceeseccesese Steel Cab Gang. 
31 ETM Tr re re ro Tank Boiler Work. 
OF iii tenella aaee ceed Sweepers. 
OP Aivisieeendiaeereele Forge. 
‘1 Raia axiaidnins wetaiealargen chace enema oe Tin Shop. 
3 WAV eed dis die aera eae ealarealaanaas Wheel and Axle Shop. 
Pa Le ee eee ee ee er ee Electricians. 
- LE ae ee er ea Locomotive Carpenters. 
i a nk el ied Upholstering. 
(0 [O00 a8 ew wn hk lh hieken ebm eeN Paint. 
No “Floating Gang” appears as the members of that gang 
are always distributed among the other gangs. 
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As soon as an engine leaves the shop its account is closed. 
In about five or six days a card, showing the cost of the work 
of each department, both labor and material, on the engine 
is placed in the hands of the superintendent of shops. He 
compares it with the work report, and if there is a discrepancy 
in any department the foreman is called to account. 

A rigid inspection of each engine is made and an estimate 
prepared of the cost of work for each department. The portion 
of the work for each department is handed to the foreman of 
that department, as soon as the engine is stripped. A sample 
report for the driving box gang is as follows: 


WORK TO BE DONE ON ENGINE 1,000 (HEAVY 
REPAIRS). 

Wipiw hi A Giri ac ic acccccnddcdxeatecedsaeueua No. 12 

Plane the driving boxes; lay off shoes and wedges for lining 
and planing; rivet in liners; all brasses and lateral are in good 
condition; put the boxes on the journals; pack the cellars and 
tops of boxes; see that the spring saddles enter boxes when en- 
gine is being wheeled; put up the shoes, wedges and binders; 
see that the wheel centers are put to tram; engine will need 
new frame pedestal ties as per blue print 6/441. 


He is to do no other work without permission of the in- 
spector or the superintendent of shops. This prevents much 
unnecessary work and makes one man responsible for the 
repairs to the engine. Such foremen as are inclined to build 
a locomotive like a watch are restrained, while others who are 
liable to slight their work are spruced up. The system also 
prevents wasting material, as no material can be scrapped, 
or new material ordered without the O. K. of the inspector. 

This system has not only made a considerable saving in the 
time for repairing engines, but has also reduced the cost 
of repairs an astonishing amount. At the same time the en- 
gine failures on the road have shown a steady decrease. The 
method, with proper modifications, can be applied to any shop. 








THE ComMpounp LocoMoriveE.—It may seem strange, in view 
of the superior economy of compound locomotives, that they. 
have not been adopted generally in place of single expansion 
locomotives. Compounds are apparently increasing in favor 
at the present time, and this is to be explained rather on the 
ground of the increased capacity which they render available 
rather than because of their superior economy. It is claimed 
by those who have used compounds and discarded them that 
the additional cost of maintenance, because of the somewhat 
increased complication, more than offsets the advantage gained 
by saving a little fuel. While this may have been true some 
years ago, it is not believed to apply to the more recent types 
of compounds, and it may even be claimed at the present time 
that the feature of economy may be disregarded. This is be- 
cause of the very much more important attribute of the com- 
pound in applying increased capacity. At the present time 
railroad men are so anxious to secure the utmost possible ca- 
pacity that they are willing to accept some additional trouble 
and expense in maintenance in order to secure the additional 
power which every railroad now requires in order to deal with 
trains of increasing weights and speeds. Reliability of ser- 
vice in summer and winter is now becoming very important 
in competitive passenger service. For this reserve capacity 
is necessary. 

When a railroad official faces the increasing weight of trains 
and increasing severity of schedules he is ready to grasp at 
anything which will help him out of the difficulty. Because 
compounds do increase capacity, young men who are now pre- 
paring to enter motive power service will find it advantageous 
to have well defined opinions as to the possibilities of the 
compound to meet future requirements, which are going to be 
more difficult than those of the past or present. When the 
question of locomotive design is raised on a railroad where an 
additional car must be hauled and the time must be somewhat 
shortened, the compound locomotive lies ready at hand to 
meet this need. Those who are most competent to judge be- 
lieve that the locomotive of the future is sure to be a com- 
pound.—Mr, G. M. Basford, at Purdue University, 
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STEEL MOTOR CAR—LONG ISLAND RAILROAD. 


ELECTRIFICATION OF THE LONG ISLAND RAILROAD. 





PASSENGER CAR EQUIPMENT, 


The design of the car equipment of the Long Island Railroad 
is based upon a careful study of the traffic conditions, as they 
were outlined at the commencement of the undertaking, call- 
ing for trains with the number of cars varying from 2 to 6 
per train at different hours of the day in regular operation and 
occasional trains of from 10 to 12 cars for heavy excursion 
travel. Some of the service is express and some local, and 
it was deemed of the greatest importance to provide a single 
type of equipment that would be uniformly available for ali 
the varying conditions of train service. 

The schedule originally planned called for speeds, including 
stops, of about 25 miles per hour for local trains and 301 
miles for express trains on the Atlantic Division. The ser- 
vice on other divisions would not exceed these speeds. A 
careful study of the conditions led to a decision to use the 
multiple-unit system for the trains, which would be composed 
of varying numbers of motor and trailer cars depending on 
the speed required. This decision, and also the fact that the 
Atlantic Division is partially in a subway, as well as the future 
need of interchangeability of equipment with the Interborough 
Rapid Transit Company when the tunnel from the South Ferry 
Station of that company underneath the East River to the 
Flatbush Avenue Station of the Long Island Railroad is com- 
pleted, which will make posible the running of through trains 
from the New York subway over the Long Island Railroad, 
has much to do with the design of the cars. 

The complete success of the all-steel passenger cars in use 
on the Interborough subway, which were designed by Mr. 
George Gibbs, led him in his capacity as chief engineer of 
the Long Island Railroad Electric Conversion to advocate the 
use of practically identical cars on this road.. These cars rep- 
resent the highest development of safety for passenger traffic, 
as they are practically fireproof and of superior strength and 
durability. Thus the design of passenger car finally adopted 
is a practical duplication of the all-steel cars of the Interbor- 
ough Rapid Transit Company. These cars were very thor- 
oughly and completely illustrated in this journal in October, 
1904, page 395, to which reference can be made for many of 
the details which will not be duplicated in this article. 

The motor and trailer cars are practically the same with the 


exception of the truck, and trailer cars can readily be con- 


verted into motor cars, whenever desired, by the substitution 
of motor trucks. 
The car bodies have the following general dimensions: 


EPR “OUEE PRUE 6 6k on he Sk os cee we eeerwesen TS ins, 
Length over body Ccormer posts... ..ccucicccccscescevs 41 ft. % in. 
DRE REE OMNIS (Sic to cic c waeists scale ey Woe kwh aa ae 8 ft. Sins. 
WUC OVOP BRUNE in oes keic-s 3K 006560404 08s os hw Ss 8 ft. 7 ins, 
WerCne: DURE SIMEON BIS 6 ike washed ews case e wee een 9 ft yy in 

Height from top of rail to top of roof... ....ccceccecs 21 ft. % in 

Height from underside of center sills to top of roof......8 ft. 914 ins. 


While the conformation of the car body is practically iden- 


tical with the usual type of steam railroad coaches, the adop- 
tion of steel as a constructive material is responsible for som 
differences in the general design of the steel frame, but most 
of the standard parts in the framing of wooden cars have their 
counterparts in the framing of steel cars, as will be seen in 
the following general description of the car framing. 

The most noticeable difference in design compared with 
the usual passenger coach is the method of carrying the load, 
which in the steel cars is all transferred to and carried by 
steel trusses, which form the sides of the car below the bell 
rail. These trusses are made up of a bulb section belt rail 
the angle iron side sills, the angle, tee and channel member: 
of the side posts and the -in. steel plate side sheathing ol 
the car, all of which are securely riveted together and form 
the truss of square panels. of sufficient strength to carry the 
full load of the car without appreciable sagging. Two 6-in. 
I beams, which are continuous between the platform end sills 
form the center ‘sills of the car and take up the pulling and 
buffing stresses. These in addition to the 5 by 3 by i 
angles, forming the side sills, just mentioned as the bottom 
members of the side truss, which extend for the full length 
of the car body and as far as the gangway for the steps 0! 
the platform, form the only longitudinal parts of the floor 
outside of the 4 by 3 by %-in. angles extending from the plat- 
form end sill to the bolster, making up for the discontinuance 
of the side sills at the step gangway. 

The weight of the floor and the load is transferred (0 the 
side trusses by means of four sets of diagonal braces which 
reach down from the side posts of the car below the belt rail 
and are fastened to the floor framing, as shown in the cross 
section of the car. These diagonal braces are concealed 1 
the backs of the stationary cross seats so that their presence 
in the car is not evident after the seats are installed. The 
floor framing at the point where these diagonal braces con- 
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nect consists of a 4x3x*%-in. angle extending across between 
the center and side sills, being fastened to the T iron forming 
the center of the double side post at this point and by an angle 
connection to the web of the center sill. Between the center 
sills is an I section casting and passing below the sills at this 
point is a 3 by 3 by %-in angle, which is formed with a proper 
shape and extends only as far as the lower end of the diagonal 
prace. Shorter diagonal braces located midway between the 
ones just mentioned and the bolster do not have the angle iron 
passing below the center sills, but are connected directly to the 
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The bolsters are of the built-up type, made up of two rolled 
steel plates passing above and below the center sills and. ma- 
chined at their outer ends to fit perfectly together. They are 
bent down to pass below the side sills and are fastened se- 
curely thereto in the manner shown in the illustration of 
the floor framing. A steel casting fits between the center 
sills at the body bolster. The platform is stiffened by several 
angle irons between the different longitudinal parts, whose 
location and size is shown in the floor framing. 

The side posts of the car, of which there are 16 on either 
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PLAN OF UNDERFRAME—LONG ISLAND STEEL CAR, 


angle between the side and center sills. Between each of these 
diagonal braces the floor framing is further stiffened by % 
by 414-in, vertical plates between sills. 

The platform sills are heavy angles bent to give the proper 
shape and are continuous from side to side. The vestibule 
end posts are fastened to them with heavy steel castings. The 
end sills of the car body are not made as a continuous piece 
extending completely across the car, but in the form of a 
double set of short angle bars fastened between the side and 
end sills by angle iron braces. 


side, six being compound or double, and ten single, the forme: 
being made up of two 3 by 2 by \4-in. angles spaced six inches 
apart. Between each is placed a 6 in. channel with its face 
turned outward and flush with the outer edge of the angle 
irons. In the center of this channel is fastened a 3 by 3 by 
\4-in, tee, the whole being securely riveted together and form- 
ing a very stiff and substantial construction. The single side 
post is but 10 inches back and really forms part of the con- 
which are separate from the side posts, although the first side 
post is but 10 inches back and really forms part of the con- 
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SIDE FRAMING OF STEEL CAR—LONG ISLAND RAILROAD. ‘ 



























342 AMERICAN ENGINEER AND RAILROAD JOURNAL. 











-—4104;7 . co PE 


' 
- 8/0 





























ss 
__6’0-Radiue=- 
iF 


=a 


Tinsccnaautiaiias 





SECTION AT THE END, SHOWING ARRANGEMENT OF SLIDING DOORS. 


struction of the corner posts, is built up of an angle bar 
fastened to the side sill and to the end plate and reinforced 
by a Z bar. The sheathing is rounded at the corner and 
riveted to this post and the first side post, forming what 
amounts to practically an end post 3 ins. thick by 10 ins. 
long. The pocket for the sliding door of the vestibule, as 
well as for the sliding door of the car body, requires some 
special construction at this point, which is shown in one of 
the illustrations. 

The side plates, which are secured to the top of the side 
posts, are made up of 414 by 3 in. angles, which are not broken 












































at the vestibule side doors, but are continued in one piece 
from end to end of the car vestibule hoods. 

The end plates of the car body framing are of heavy angles 
and are in duplicate on account of the door pocket construc- 
tion. They are framed directly across at about 4 inches above 
the level of the side plates to which they are connected by a 
pair of braces of heavy angles, forming a sort of Z bar con- 
nection. 

The roof framing consists of bent steel angles forming car- 
lines connected by purlines of light steel angles. The car- 
lines are fastened to malleable iron castings, which are riveted 

















































































































MOTOR TRUCK—STEEL CAR—LONG ISLAND RAILROAD. 
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to the side plates. The roof of the vestibule is supported by 
arched angle bars which are riveted to the end bows and end 
carlines. A light roof covering is used consisting of com- 
posite poard % of an in. thick, except over the vestibule where 
it is sheet steel, the whole being covered with a heavy can- 
yas laid on with white lead. 

The side sheathing consists of 4% in, steel plates, the lower 
edges being flush with the bottom of the side sill. The bulb 
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HALF CROSS-SECTION NEAR END OF CAR, 


angles which form the belt rail and the window sill overlap 
this sheathing. The post covers between the windows are of 
special pressed steel flanged out at their lower ends to fit 
wer the belt rail. The top ends of the post covers extend 
under the letterboard, which is a steel plate 7 1-16 ins. wide, 
‘inning the entire length of the car, riveted to the side plates. 
All joints between the side sheathing plates are covered with 
teel battens laid on with thick red lead and secured by rivets. 

The flooring is of corrugated iron and is supported by the 
longitudinal sills and the steel plate bridging riveted between 
the sills. These corrugated sheets are provided with metal 


AND RAILROAD JOURNAL. 


343 


clips which secure the “Monolith” plastic floor upon which 
after being finished the maple floor strips are laid and 
fastened with brass screws. This “monolithic” floor is abso- 
lutely fireproof and is laid in the form of cement, which when 
set has a smooth hard finish. The interior of the car is fin- 
ished as follows: The window panels, end panels, and moulding 
inside of the car are of sheet steel painted a dark green 
striped with gold. The linings are of composite board and 
the hardware fittings are of lacquered bronze. The seat 
frames are of steel construction carried upon brackets riveted 
to the side posts. The cushions and seat backs are of rattan. 
The seating capacity of each car is 52 persons. The 
wainscoting is of steel backed by asbestos, 

Considerable wood is used as backing and for fastening the 
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CROSS-SECTION SHOWING FRAMING NEAR THE MIDDLE OF THE CAR. 


interior fittings to the steel frame work, and this in all cases 
is thoroughly fireproofed. It is fitted and fastened to the dif- 
ferent steel parts by bolts and rivets in the manner shown in 
the different illustrations. 

The draft gear comprises a spring draw bar supported by 
a sector bar under the car platform. The radius bar is cen- 
tered upon a pin set in the cast steel auxiliary bolster bolted 
to the centre sills about 2 ft. 7 ins. ahead of the body bolster. 
Reaching back from this point to the body bolster, where it is 
fastened in a similar manner, is a continuation of the radius 
bar. On each side of the draw bar safety coupling chains are 
provided fitted with springs and anchor forgings. 

The vestibules are the Gibbs patent type with floors of steel 
plate. The side doors slide into pockets in the side of the car 
and close against pneumatic cushions, so as to readily release 
the clothing of passengers if caught in the doors. The device 
for operating these consists of a series of bell cranks and 
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levers, so arranged that the movable parts are either over- 
head in the vestibule or entirely outside of it. The gang- 
ways leading to the side steps are fitted with drop doors of 
3-16 in. steel plates. The vestibule floor and drop doors are 
covered with the Mason patent floor covering. The vestibule 
end door when in the extreme open position is folded over the 
master controller, brake valve and other apparatus in the 
motorman’s compartment. When it is closed the entire vesti- 
bule is available for the motorman. 

All motor cars are equipped with pilots suspended from the 
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action brake to obtain these advantages, allow the brake to be 
applied more rapidly and materially reduce the distance re. 
quired to stop the train. The advantage of the quick charg. 
ing of the auxiliary reservoir is particularly valuable in th. 
rapid transit service where frequent stops are necessary. Al) 
motor and trailer cars are provided with automatic slack 
adjusters. 
ELECTRICAL EQUIPMENT. 
The selection of the electrical equipment of the motor cars. 
whether operated singly or in trains, required a most carefu! 
study of the loads to 
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MOTOR TRUCK—LONG ISLAND STEEL CAR. 


platform buffers, and an air whistle is provided over each 
vestibule. 
TRUCKS. 

The motor and trailer trucks, there being one of each under 
each motor car, are of the M. C. B. type, the wheel base of the 
motor trucks being 6 ft. 8 ins. for 36-in. wheels, and of the 
trailer trucks 5 ft. 6 ins. for 30-in. wheels. The distance 
between truck centers is 34 ft. The motor truck bolsters 
and center plates are steel castings machined where neces- 
sary. The side frames are of rolled iron machined on all 
sides. The end frames are steel channels. The pedestals are 
forgings lipped over the side of the side frames and machined 
where they nave a bearing. The transom consists of a rolled 
steel channel resting in a casting, forming part of the side 
frame and provided with: 





be handled, the schedule 
conditions and the limita- 
tions of the 
tus _ itself. A careful 
investigation showed that 
the greatest 

would result 


appara- 


flexibility 
from a 
two motor car equipment, 
using the 
motors 


most powerful 
practicable. The 
limitation in the size of 
the motors was mainly 
that of the space allowable 
in the truck, and this re- 
stricted 





the size of the 
motor to about 200 hp. 
Two motors of this size, 
which are known as No. 113 Westinghouse type, are mounted 
on the motor trucks and drive the axles through gearing, the 
pinion on the armature shaft having 25 teeth and the gear 
on the axle 56 teeth. The motors are supported by a bearing 
on the axle and by a spring nose suspension from the truck 
frame. 

The Westinghouse electro-pneumatic multiple control sys- 
tem, which was adopted, uses air pressure for operating the 
switches which control the motor speeds and connections, 
which air pressure is controlled by valves operated by electric 
magnets. These magnetic valves are electrically 
from the master controller. The current for operating the air 
valves is obtained from an independent storage battery of 
seven cells carried on each motor car. 





operated 


This storage battery is 





chafing ‘plates of wrought [* — 
The pedestal caps 
are of wrought iron ma- 
chined and carefully fitted 
to the _ pedestals. The 
wheels are steel tired witi 
cast steel. spoke centres 
The journal boxes are of 
cast steel and were fur- 
nished by the T. H. Sym- 
ington Company of Balti- 
more. 

The trailer trucks differ 
from the motor’ trucks 
largely in the matter of 
size, having, however, a 
built up bolster of wood 
and iron plates. Both the 


iron. 














motor and trailer trucks 
were manufactured by the 
Baldwin Locomotive Works, Philadelphia, Pa. 
The cars are equipped with hand brakes and with the 
Westinghouse quick service automatic air brake. This brake 
is of a new design developed from the quick action brake. 
Air is furnished by electrically driven compressors on each 
motor car, which have a capacity of 24 cu. ft. of free air per 
minute. This type of brake has a number of advantages over 
the standard apparatus, in that it has a quicker serial service 
application, a more graduated release of cylinder pressure, 
quicker charging of auxiliary reservoirs and better protection 
against over pressure. The modifications made in the quick 


TRAILER 


TRUCK—LONG ISLAND STEEL CAR. 

automatically charged from the same circuit that operates the 
air pump. The air pressure is obtained from the auxilialy 
reservoirs. 

Special precaution was taken to place automatic safe guards 
at every possible point in the electrical equipment. It is °° 
arranged that too much current or none at ail will aul 
matically bring the control apparatus to the off position, and 
a very slight movement of the master controller handle from 
this position back to the centre of the notch applies the brake 
instantly. 

The cars are heated throughout with electric heaters of the 
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' INTERIOR OF INSPECTION SHED AT DUNTON—LONG ISLAND RAILROAD, 


panel type placed undeineath the seats, and were supplied 
by the Consolidated Car Heating Company for the motor cars, 
and by the Gold Car Heating & Lighting Company for the 
wooden trailers. 

The following table gives the weights of the principal ele- 
ments of the steel motor and its equipment: 


Pounds. 
ic, OL ORE LEE CERO OTE CT OC EE 
RL EEC OURO E COLO POET CUT PERT ETC OC eT 988 
Pen: Gel UOMO bic weeckrddee ese bi aeeeneeoaweedas 1,165.5 
ey’ Dnt I gs acs a aia alan acdias Gre ei Oe a lm an ace 520 
Brake schedule parts (including compressor)............+- . 2,383.5 
e.g, POP PIE UTC TEC CECT 340 
DERDGTCS DOF SIOCEEICR! BPPACMEUS 2. ccc ccccccenccrsececcececus 438 
SOE 56:6 Can Gu WER ee ea Cees HE Cee eRe ECR GL ee ee Aaa ees 99 
EEE CORE POT TT EET ET TT TCT TOT eT Tee Eee 844 
Motor truck, with gears ard third rail shoes................ 14,129 
wre WOR IU BE BOBS 6 ok ck eccdacecsceewesen 14,430 
TrGrier GPUUE. Wits GHIPE FATE GUNS 6c. ceeds bec ceeeiewnsas 9,719 
UCT RICEs GUURPEAE BU GUI 64 c cate ccesasnenveréeiioses 1,857 
Lights, heaters, flexible conduit and wire mouldings........ P 848 

82,138 
Maximum passenger load, estimated ......ccccccccccccesess 16,000 

I ala a ENG ae Oak SUA RT ae 98,138 


In addition to the passenger car equipment five electric 
(xpress cars have been provided, which are equipped with the 
standard type of motor and trailer trucks and the standard 
multiple control apparatus. These cars are built of wood, 
52 ft. 5 ins. over all. They are equipped with standard M. C. 
B. couplers, and haul the old standard baggage and express 
cars as trailers. A rotary snow plow has also been provided, 
built by the Peckham Manufacturing Company, equipped with 
one motor and one trailer truck of the standard type, as 
Well as all of the standard motor car electrical equipment. 
A set of revolving blades with fan and housing is mounted at 
each end of the car and is operated by a line shaft running 
through the car and fitted with two friction clutches, one for 
each end section; the centre section carries two 50 h.p. railway 
type motors run by a series parallel controller. 

Car SHops. 

The facilities provided for inspection and repair of electric 
motor cars consists partially of a section of the original car 
Shop at Morris Park, which has to a certain extent been re- 
modeled to better accommodate the new motive power, and 
also of two inspection pits, one at Rockaway Park and the other 
at Dunton. The interior of the latter is shown in the illustra- 
tion. 

At Morris Park a new shop was built paralleling the old 
car shop with a transfer table situated between them. There 
are 13 pit tracks, each of which will accommodate two motor 
Cars with plenty of space between them. Two tracks in this 
Shop are provided with traveling cranes for handling motors 
and axles, and to facilitate general truck repairs. The orig- 


inal machine shop was equipped with new tools for turning 
wheels and axles, and for pressing wheels and gears upon the 
axles. 

The inspection sheds occupy the place held by a round- 
house in steam locomotive operation, and the one at Rockaway 
Park is of steel framing and brick walls. It has two tracks 
running completely through it, with doors at each end. Each 
track is provided with concrete lined pits through the entire 
length. An addition, which includes the machine shop, store- 
house and office, is situated at one corner of the building. 

The larger inspection shed is located at Dunton and is con- 
structed entirely of reinforced concrete with roof trusses of 
steel plate girders, supported in the centre of the building on 
latticed columns. The building consists of one central and 
two side sections, the entire section extending above the others 
and forming a broad clear story with side windows. The build- 
ing is 242 ft. 8 ins. in length and 94 ft. wide. The roof is 
composed of reinforced concrete covered with pitch, felt and 
gravel roofing. Six tracks run completely through the build- 
ing, the doorways at either end being fitted with rolling steel 
doors. The tracks are all provided with pits three feet in 
depth below the base of the rail. The Rockaway Park shed 
will accommodate 12 cars and the Dunton shed 24 cars. 

The contract for 134 steel car bodies was let to the Ameri- 
can Car and Foundry Company on January 20, 1905, and the 
first car body was received ready for equipment early in April, 
1905, and by August the entire number of steel cars had been 
delivered at the shops. 

The entire work of design and construction was in charge of 
Mr. Geo. Gibbs, chief engineer of electric traction of the Lonz 
Island Railroad. 





To MAKE VANDYKE PRINTS MorE TRANSPARENT.—TO a pint 
of best gasoline, add as much paraffine as the gasoline will 
readily dissolve and spread this solution evenly over the print 
with a soft brush, wipe dry with a piece of white cotton rag 
and print in the usual manner. Vandyke prints treated in 
this way will require only about two-thirds the usual time to 
print.— Mr. FE, W. Bowen in Machinery. 





STEEL PASSENGER CAR IN A WreEcK.—One of the steel mail 
cars on the Erie Railroad was recently derailed near Burbank, 
Ohio, and plunged down a 12-foot embankment, turning over 
three times. The car was only slightly damaged and the two 
mail clerks escaped with slight bruises. Baggage and 
express cars immediately behind the steel car were badly 
wrecked. The favorable showing made by the steel car should 
encourage the use of steel in passenger car construction. 
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HEAVIEST 0—6—0 TYPE SWITCHING LOCOMOTIVE—PITTSBURGH & LAKE ERIE RAILROAD. 


HEAVY SIX-WHEEL SWITCHING LOCOMOTIVE. 
PITTSBURGH & LAKE ERIE RAILROAD. 


The Pittsburgh & Lake Erie Railroad recently had a num- 
ber of very heavy six-wheel switching locomotives built at the 
Pittsburgh works of the American Locomotive Company. 
These engines were designed to push heavy trains up the 
. “hump” in the gravity yards. As the total weight is equal 
to the weight on drivers of the most powerful consolidation 
locomotive in use on this road, and as the tractive effort 
of 44,100 lbs. is also equal to that of the consolidation loco- 
motive, it is possible for them to handle any train which is 
hauled into the yards. 

The total weight is 176,500 lbs. and the average load per 


wheel is 29,416 lbs. This, we belicve, is the heaviest locomo- 





Turner, superintendent of motive power, advises that these 
engines are used in three different yards, and that their 
performance has been entirely satisfactory. They have been in 
service over two months. 

Just what effect the excessive weight will have on the rate 
of wear of the rail is a question. Even though the rate of 
wear should rapidly increase it will probably prove a small 
item as compared to the fact that these engines will do the 
work of two six-wheel switchers of ordinary size, thus greatly 
facilitating the work in the classification yards and simplify- 
ing the problem of taking care of the constantly growing 
traffic. 

To keep the bearing pressure within reasonable limits, the 
journals are unusually large, 104% by 13 ins. The ratio of the 
heating surface to the cylinder volume is somewhat 
than the average. 


higher 
Following are the leading dimensions anil 
















































































































tive of this type ever built in this country, or in the world, data: 

and the load per wheel is greater than that of any other SIX WHEEL SWITCHING LOCOMOTIVE. 
locomotive in our records. The heaviest engine of this type, PirtspurG & LAKE ERIE R. R. 
previously built, was the Class B6 constructed by the Penn- GENERAL DATA, 

: : : . : So. 55.5 48 6 HKD OHEDEMO RES CERRO ee Ue aee 4 ft. 84 ins. 
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scribed on page 384 of the AMERICAN ENGINEER for that year. —_ pobbaigtetages chal cayaietevg suntala Riv dove le Sicis acd ateielaaa ier ats Dituminou coi 
= . P > O06 Ce SPP OO Te ETE eee 44,10 ’ 
These weighed 170,000 lbs., with an average weight of 28,335  wWeignt in RES IRMBE S205 5 0's Shears case's Seer ane en 176,500 Ibs 
lbs. per wheel. These two engines are in a class by them- Weight on drivers .......... verses settee eee e ence sees 176,500 ibs 
: . ‘ Weight of engine and tender in working order........... 305,500 Ib 
selves among six-wheel switchers, exceeding all others by Wheel base, driving ............00cceeccccccecceeceeceees 12 : 
- ‘ . UME IS IND 5 noes Ain wiciwicn e's so SS ORM SARTO ole eso oa weRee 12 1 
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- . 9 Ff Firebox heating surface + total heating surface...........-+-+++e8: 6.6 
as possible, the wheel base being 12 ft. The P. & L. E, offi- Weight on drivers total "heating wertace.. eialate taintere era 56.8 
cials believe that a switcher with this wheel-base will work Volume both cylinders ......... taste sees ee eeeee cee cecats 12 cu. 
‘ “i Total heating surface WOl, CYNNGETS. 0... ccc ccc cccrccccccvess aur 
better over frogs and switches, and with greater safety from Grate area + vol. cylinders..............cceeeeecceceeeeeeeee 2.78 
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DIRE DT CUDUNER Soc cecccadetececesnsadeediceectwes 21 x 30 ims. 
VALVES. 
EE ee ee eee ee Te ee eee ee Ce Balanced slide 
Greatest travel .......ccccccccccccccccccccccccsesscccese 5% ins. 
i ik a ns-h ho Sd Keds COSCO RUE OOM dese COG hs cue ce we weld % in. 
i Cc Scc idee ke ee a ease Raeeeeeisewadescaweeeneeaas O in. 
wee & SF ARPT TTT TT TT ee CUTT TT PREECE 1-16 in. 
WHEELS. 
ei, Ge GIG GODS ok. ko kee cide devceccceieesecces 51 ins. 
SR, MS OE CUNO ov coh ddccececccwcdecccedsseseees 3% ins. 
Driving journals, diameter and length..............06. 10% x 13 ins, 
BOILER. 
PEPIS on g.ca ce tase hice see siasescccertccsccccciesceececes Straight 
FEIT OT CCT EEE TCCCTTE TORE CL TET 200 Ibs. 
Sey Se OE WP SUNS 6 ioc cee cccccensecceerdseceueee 80 ins. 
SG, GE GI WEG oc cc cccccesetcaccccesdcasece 120 x 40 ins. 
i A OE ce icc eacgawesd bebe aedetetiedadcaces 4, 4% ins. 
Tubes, number and outside diameter.............eeee00. 430, 2 ins. 
CN PEE As GPa ead Case eK ce bd eeersee ee eeticeceeseeewewawes 13 ft. 
i («2.6 sl aid od eee 40 00 e6 6 Oelaeeee wees oe 2,906 sq. ft. 
Heating GUPFEECO, TTEDO. 0 cc ccccccccccccccccsccsscscces 206 sq. ft. 
MR OE, GOODE 6.656 cic ecin st adide wares casacedadececatgee Me Eee 
GOGO BUG ooo c hee eres eeecer cs sscsesicecccesedueseceece 33.3 sq. ft. 
SNE paid ke gicceccesstendcewece sadeeeee ot 17% ins. 
SeNRU: IS GNOUOS SUNs 656.606 cc cbs et ececncceucncseere 15 ft. 
TENDER, 
| SCOT ere eT oT ORE CTP TTL EET OCC COC UTE TT CC eT J 
EPCOT CECE ECOL ECU CCU Steel channel 
WOO, GHRIIIEE 0 bcd ceed dec scwedicccicesascececacncwessOe Sam 
Journals, diameter and length... ...ccccccccccsccccecccOM SZ AO ing. 
WOE GRD FoR tees ede Medd WeRCOR REMC ees eRE 7,000 gals. 
Caed CUI 6.0.6 606 bw 80s eO Kio ee kc cewee ee cucinestaxtaeces 10 tons 
RELATIVE MOVEMENT OF FIREBOX AND OUTER 
SFEETS. 





In its report before the Master Mechanics’ Association the 
committee on flexible staybolts cited a number of tests, which 
had been made to determine the relative movement of the 
firebox and boiler sheets, in their own plane, while heating 
the cold water to the working pressure temperature (AMERICAN 
ENGINEER, page 321, August issue). The greatest movement 
was obtained in a radial stay crown sheet where the difference 
in the movement of the two sheets amounted to almost 3-32 
inch. 

In discussing the report Mr. Max H. Wickhorst called at- 
tention to the fact that the relative movement of the two 
sheets would probably have been considerably greater, if they 
had been covered with scale instead of being clean. He said: 
“It strikes me that probably the main reason of the large 
movements of such sheets is the forming of scale, mud or 
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FIG. I.—APPARATUS USED IN MAKING 
TEMPERATURE TESTS. 


other insulating material on the firebox sheets. I made some 
temperature tests which indicated that with a hot firebox, a 
%in. sheet cannot be raised above the temperature of the 
Water more than 40 or 50 deg. F., but allow % in. of scale to 
form and the temperature of the metal will rise above the 
temperature of the water by several hundred degrees. In fact, 
With a hot fire and \% in. of scale on the staybolts and sheets, 
the sheets can actually attain a low red heat. As the relative 
hovement of the sheets is probably primarily, a function of 
the difference in temperature more than any one thing, it 
Will be seen that if the temperature of the inside sheet is 
allowed to be materially increased, the movement is going to 
be greater, and I rather imagine that if the test had been made 
with scaled sheets, that a greater movement would have been 
found. For instance, by opening the fire door, after a good 
hot fire, with a temperature of the water say, 400 deg. or a 
little lower, the temperature of the firebox sheets would easily 
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be raised to 600, 800 or 1,000 deg.; whereas, if the sheets are 
perfectly clean, their temperature probably would not have 
been raised to over 450 deg.” 

The following description of the experiments made by Mr. 
Wickhorst and referred to above was given in a paper on 
“Firebox Steel—Failures and Specifications,” presented by 
him at the recent meeting of the American Society for Testing 
Materials: 

“In order to get some information concerning the tempera- 
tures actually attained by locomotive firebox sheets, etc., under 
conditions of service, I arranged to get an electric pyrometer 
consisting of a platinum thermo-couple and galvanometer, and 
the intention was to work the boiler at rates similar to service 
conditions, and insert the junction of the thermo-couple 
through a small hole drilled in a stay bolt, extending across 
to near the fire side. Tests of this kind have not as yet been 
made, but some preliminary results have been made with the 
apparatus shown herewith as Fig. 1. From this it will be seen 
that the method of test consists of boiling water in a can with 
thin sheet steel sides, with a bottom of half inch boiler plate, 
4 ins. in diameter brazed to the sides. The boiler plate has 
a hole drilled into the side % in. in diameter extending to 
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FIG. 2.—CURVES SHOWING VARIATION OF TEMPERATURE OF 
FIREBOX STEEL CAUSED BY VARIOUS THICK- 
NESSES OF SCALE. 


the middle of the plate. Heat is supplied by a specially con- 
structed “pepper box” burner which gives a lot of gas flames 
over a flat circular area of about 4 ins. in diameter. The 
junction of the thermo-couple is inserted into the hole of the 
plate to the middle, and the temperature is read on a galvano- 
meter. Some preliminary results are shown in Fig. 2, from 
which it will be noted that if a firebox sheet (including flue 
sheet) or the flues are free from scale or mud, the temperature 
of the metal probably does not at any time exceed the tempera- 
ture of the water more than 50 deg. F., providing of course 
the circulation is sufficient to keep the water always in con- 
tact with the metal. Under the conditions of this experiment 
with no scale or water on the plate, the metal attained a 
temperature of about 1,300 deg. F., and it will be noted from 
the diagram that with % in. the metal attained a 
temperature of about 200 deg. above the temperature of the 
water; with 4 in. something over 400 deg.” 

“In a locomotive firebox, the average temperature of the 
metal, if not protected by the would probably run 
between 2,000 and 3,000 deg. F., and with scale \% in. thick 
and with water in the boiler, the experiments indicate that the 
metal including firebox ends of the tubes, can readily attain 
a temperature of several hundred degrees above the tempera- 
ture of the water, and it is not unlikely in some cases the 
metal actually attains a low red heat.” 


scale 


water, 


THE LOocoMOTIVE PROBLEM.—Heretofore the locomotive has 
grown chiefly in size, weight and power, but there remains 
another development in the direction of crowding the greatest 
possible capacity for power within the possible limits of 
weight and size. Economy of operation, while important, is 
less important to-day than the provision of the utmost pos- 
sible capacity of the machine. Perhaps this may be more 


clearly stated by saying that the greatest need is for that 
which will extend to the utmost the capacity of the fireman 
and render the limited physical strength of a man capable of 
supplying the requisite power.—Mr, G, M, Basford, at Purdue 
University, 
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7,500 GAL. TENDER TANK—CHICAGO & NORTHWESTERN RAILWAY. 


LOCOMOTIVE TENDER. 


Cuicaco & NORTHWESTERN RAILWAY. 





The Chicago & Northwestern Railway has just designed and 
is placing in service a new tender tank with’a capacity for 
7,500 gals. of water and 10 tons of coal. As may be seen from 
the drawings, the coal space extends the full width of the 
tank, thus making it possible to bring the entire coal supply 
within easy reach of the fireman. The sides and top of the 
tank are stiffened by 4x4-in. T’s, the T’s at the top being 
tied to those on the sides by a ‘%-in. bolt, as shown in the 
small detail drawing. Except for these and the one baffle 
plate there is no cross or longitudinal brace of any kind in- 
side the tank, nor is the bottom of the tank stiffened in any 
manner except at the edges, where it is attached to the sides 
by the 3 by 3-in. angles, 

It is the custom on this road to use different heights of body 
center ping at the two trucks in order to have the floor at the 


rear end of the tank one inch higher than at the front end, 
thus permitting all the water to flow toward the front end. 
For this reason the 3-in. wrought iron drain pipes are placed 
as far forward as possible. The steam pipe from ihe engine 
to the train heating line is protected by a shield as it passes 
through the coal space. The intake is fitted with a well 14 
ins. deep, the bottom of which consists of perforated plate 
such as is used in smoke boxes, and the sides of the well have 
a number of 1-in. holes punched in them as shown. 

The center and side sills of the tender frame are 13-iD. 
37-lb. channels, The center sills are tied together at the 
bolsters by a heavy casting, and the center sills are connected 
to the side sills at this point by 10-in, channels as shown, @ 
*<-in. cover plate, 30 ins. wide, extending over the top and 
tieing the members securely together. There is also 4 %4-in. 
top cover plate 72 ins. wide at the center of the frame, and, in 
addition, the center sills near each end of this plate are tied 
together by a 1 by 8-in. wrought iron U plate as show2. A 
spring buffer is used between the engine and the tender, and 
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connection at the 
rear of the tender is rigid and 
not equipped with spring or fric- 
tion resistance. This frame, as 
well ag the 7,500-gal. tank, is 
standard for both passenger and 
To adapt a ten- 
used in one class of 
service for the other, it is only 
necessary to change the center 
pins, which can easily be done. 

The truck, which except for 
the springs is standard for both 
classes of service, is of the arch 
bar type with a wheel base of 5 
ft. 2 ins., and 5% by 10-in. jour- 


the drawbar 


freight service. 
der frame 






nals. Thirty-three-inch wheels 
are used in freight service and a | 
204 haale a eee dalina maaan . I 
v-in, Wheels in passenger ser- = 
, ee Ss! 
vice. The transom and the bol- Sj 
ster are both of cast steel made = 
=} 
by the American Steel Foundries Sie 


Company. The trucks for the 
tender are equipped 
With elliptical springs, but may 
readily be adapted to freight 
Service by substituting the heli- 
cal springs and equalizing plate as shown in the drawing. 
We are indebted for drawings and information to Mr. R. 
Quayle, superintendent of motive power and machinery, and 
Mr. W. E. Dunham, mechanical engineer. 
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passenger Used on Freight Tenders 


TENDER 


AMerican Car & Founpry Company.—The report of the 
president of this company states that during the year end- 
ing April 30, 1906, it built 73,540 cars, of which 72,757 were 
freight and 783 passenger. Of the freight cars, 38,239 were of 
Wood and 34,518 of steel construction. Of the 783 passenger 
‘ars 564 were wood and 219 steel. The company also made 
949,951 car wheels, 
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. Two-Story ELEVATED Cars.—The German Society of Mechan- 
al Engineers offers a prize of 6,000 marks for an effective 
Working out of a scheme for two-story cars for the Berlin 
elevated railroad, the upper story to be entered from special 
‘lation platforms. The necessity for this arises because of 
through trains which pass through the city over the same 
‘tacks and interfere with the urban traffic, which requires 
Nore trains than can be put on the road.—American Machinist. 
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TRUCK—CHICAGO & NORTHWESTERN 


RAILWAY, 


MASTER CAR AND LOCOMOTIVE PAINTERS’ ASSOCIATION.—The 
thirty-seventh annual convention of this association will be 
held at the Hotel Arlington, Washington, D. C., September 
11, 12, 13 and 14. Among the reports to be considered are: 

The Lustre and Life of Varnish—(To what extent is it 
affected by the different colors, pigments and metals? Why 
do varnishes lose their brilliant gloss and crack? Can 
remedies be applied to overcome this trouble?) ; Canvas Roofs 
for Passenger Equipment—(Is it a benefit to use felt paper 
under the canvas? How should a new canvas roof be 
painted?); The Well Equipped Sand-Blast as a Factor in the 
Labor-Saving Economy of the Railway Car and Locomotive 
Paint Shop; The Painting of Freight Equipment—(What are 
the best methods and most suitable colors for painting and 
stenciling the different classes of freight cars? What parts 
should be painted for their proper protection and appear- 
ance?); Is it to the Advantage of Railroad Corporations to 
Manufacture the Paints and Varnishes which they Con- 
sume?; The Apprentice System in the Railway Paint Shop— 
(Is it receiving the attention which it merits?) ; Brushes, their 
Selection, Care and Keeping. 
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A great deal of attention has been given to improving con- 
ditions on the machine side of the locomotive repair shop 
and possibly not enough to the erecting side of the shop. In 
some of the more progressive shops a plentiful supply of 
portable electric and pneumatic tools have been introduced 
with splendid resulis, and these with other devices, such 
as special blocking jacks, lye vats, etc., and in connection 
with the introduction of repair schedules and improved 
organization, have done much to place the erecting shop 
on a par with improved machine shop practice and to 
very materially increase the output of locomotives per pit per 
month. One of the first roads to introduce a shop schedule 
was the Chicago & Northwestern at their Chicago shops. This 
schedule was described on page 58 of our February, 1904, issue. 
and the results which were gained by its introduction were 
considered on page 73 of our March, 1905, issue. On page 159 
of our May, 1905, issue the shop schedule in use on the Boston 
& Maine Railroad at the Concord shops was described. These 
schedules must, of course, be arranged to suit local conditions, 
and in every instance where they had been worked up care- 
fully the results which have been obtained have astonished 
those in charge. 

A schedule which has given exceptionally good results on a 
Western road is described by Mr. C. J. Morrison on page 33 
of this issue. The shop is operated on what is known as the 
“gang method,’ and while some roads do not look upon this 
method with a great deal of favor, it seems to have given very 
satisfactory results in this instance. After all, the matter of 
improving the shop output depends entirely on the organiza- 
tion, and as labor conditions and the condition of the equip- 
ment differ in each shop, the best results can only be obtained 
by very carefully studying the problems involved and care- 
fully improving the organization and introducing a _ repair 
schedule and a satisfactory cost keeping system. 








THE AGE OF A MAN. 


When a man is past the age of thirty-five years he is likely 
to begin to think of the days when he must reduce his pace, 
because of increasing years, and if he is a thoughtful man he 
is likely to be somewhat anxious as to what he will do when 
he is “old.” After the age of forty it begins to be difficult 
to secure a new position for one who is unexpectedly required 
to do so. Young men are in demand, and few employers will- 
ingly take on any but young men. 

This is perfectly natural, and to a certain extent this feeling 
about young men and the fear of becoming old is justified. 
When a man much past forty applies for a position an em- 
ployer wonders why he is seeking employment if he is 4 
good man, and if he has made proper use of his opportunities. 
It is quite possible that young manhood may be passed under 
conditions preventing the proper and natural development 
and advancement which one’s capabilities warrant, and in the 
preference given to young men the employer may incur 4 
danger of missing some excellent opportunities. 

Considering workiren in the shop up to the age of, say, 
thirty-five, virility, spring, vigor and physical strength are 
likely to take the place of brain effort. Brute force is then 
more prominent, the tendency being to add a little speed 
rather than to give careful attention to the shape of tools or 
to use the thought and the care which counts so much towards 
making brute strength unnecessary. The man past thirty-five 
is more likely to reach for the air hoist, to look after the best 
possible shape of the tool and to keep the tool sharpened. 
He experiments in various ways to quicken the cut. He 
studies out and makes jigs to lay out the work, reducing ul 
productive time of the machine. Devices come into play t0 
quickly set the work, and attachments are made to hold it 
for heavy cuts. Physical strength at this stage of life is not 
usually waning, but the mind is busy because of experience 
which has shown how a little thought may save physical 
effort. 

At whatever age thought begins to replace thoughtless exer: 
tion of brute strength, at that age a man becomes steadier, 
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better and less “quick on the trigger”; at that age he is likely 
to listen a little less to an exhorter who has his own interests 
to accomplish. He is likely to think more of the real re- 
sponsibilities of life and his responsible relationships towards 
those who furnish him work, and to think more of the home, 
and those in it for whom he works. When a man begins to 
realize that there will come a time when he cannot work at 
all he should, if properly intentioned and right in his life, be 
more valuable than ever before. At this stage he is really on 
the up-grade, and grows better every year to a much later age. 
If such a man seeks employment at your shop you may miss 
your own opportunity if you look at his number of years and 
say that you want younger men. 

These paragraphs were inspired by a conversation with a 
most successful manager of a plant employing many men, the 
manager himself being, perhaps, fifty years of age. If this 
manager (which is impossible) should seek a new position 
his age would scarcely be thought of, because of his suc- 
cess in doing that which few are able to do, viz., direct the 
work of several thousand men to continually improve their effi- 
ciency and set a pace which thus far few, if any, have ever at- 
tained. That this success has been attained is largely due to 
a knowledge of men and the realization of the fact under dis- 
cussion, which is, that men are often more valuable after 
reaching the age of maturity. 





SUGGESTIONS CONCERNING THE M. M. AND M. C. B. 
ASSOCIA TIONS. 





There can be no question concerning the great importance 
of the work which has been accomplished by both the Master 
Car Builders’ and the American Railway Master Mechanics’ 
Associations. It is due to the efforts of the Master Car Build- 
ers’ Association that freight cars may be interchanged over 
roads in every part of the country, and that they are operated 
with such a great degree of safety. The value of its work is 
appreciated not only by the railroads themselves, but by the 
Federal Government. The national laws concerning the safety 
devices on cars are based entirely upon the rules adopted by 
the Master Car Builders’ Association. To the Master Mechan- 
ies’ Association is due in a very great degree the many im- 
provements in the design, operation and maintenance of loco- 
motives and the improvement in the efficiency of the motive 
power department, 

The importance of the investigations pursued by these as- 
sociations is many times greater than it was a few years ago, 
when the number of cars and locomotives was very much 
smaller and the railroads were not forced to operate them 
With as great a degree of economy as at present. In spite of 
the greater importance of the work which is being carried on, 
we find that the amount of time which is devoted to the dis- 
cussion of the various subjects by these associations is not 
any greater now than it was when very much less work was 
handled, and the method of holding the convention is much 
the same as formerly. If the associations are to keep up 
their good work it would seem that they must be handled in a 
very different manner from what they are at present. 

In the first place, the committee reports and individual 
papers should be sent to the secretary of the association early 
enough so that he can place copies of them in the hands of 
every member of the association at least three weeks before 
the convention. Even this is not time enough for the aver- 
age member to properly read and digest such of the reports 
a he is especially interested in. It requires considerable 
effort on the part of the motive power officer to get his work 
into such shape that he can attend the conventions, and if 
the papers do not reach him until only a few days previous 
to his leaving the rush of work is so great that he cannot 
give them the proper amount of time and attention. It is a 
lamentable fact that members very often take up considerable 
time upon the floor which might very well have been saved 


if they had had time or taken the pains to study the report 
carefully. 
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Every report or paper, unless it is extremely brief, should 
be presented in abstract. These abstracts should be very 
brief, and the time for presenting them should be limited to 
a very few minutes. Under ordinary circumstances they 
should be read by the secretary of the association, or if by a 
member of the committee, he should be a proficient reader, 
with a good, strong voice. At the recent conventions most of 
the reports were read entire, and in most cases where it was 
attempted to present abstracts they were entirely too long. 
In some instances the reports were so poorly read that only a 
few people within a short distance from the reader were able 
to follow him, and then it required an effort. The noise made 
by the squeaking of the chairs, the passing of the members 
back and forth over the bare floor, and the noise from the 
exhibits outside of the meeting room, added in many in- 
stances to poor reading, were extremely disagreeable features. 
In many instances a large number of the members present paid 
very little attention to what was going on while the report 
was being read, and acted as if they were very much bored 
until the reading was closed and the discussion opened. 

Apparently the members who took the most active part in 
the discussions were those who had had time to study the re- 
ports beforehand. The reading was, therefore, not of much 
interest to them. The other members, unless they were ex. 
tremely familiar with the subject, could not gain much from 
the hurried reading in the convention. In order to have the 
abstracts uniform and suitable it would doubtless be a good 
idea to have the secretary of the associations prepare them. 

A feature which should be strongly condemned, and which 
should be carefully guarded against in the future, is that of 
having a report read by title and passed without discus- 
sion, owing to lack of time or the absence of the members of 
the committee who drew up the report. Nothing should be 
allowed to interfere with the program as arranged by the 
executive committee. The proper consideration of the reports, 
many of which involve considerable investigation, which is 
carried on at a great expense to the railroads upon which the 
tests are conducted, is of very much greater importance than 
any features of entertainment which may be provided, and 
these features should not be allowed to interfere with the 
program as arranged by the executive committee. 

There is no question but what the discussions would be 
very much more valuable if the meetings were held in a room 
with good acoustic properties and far enough from the ex- 
hibits so that the noise made by them will not interfere. 
More machinery and equipment in operation is shown at each 
succeeding convention, and the noise made by such exhibits 
is becoming greater each year. It is not necessary for the 
meeting hall to be so placed that members must pass by the 
exhibits in going to and from the meeting. In most instances 
the members are just as anxious to see the exhibits as the 
exhibitors are to have them. 

The executive committee should also see that comfortable 
chairs are provided. Many of the members wish to remain 
in the convention during the entire session, and if conditions 
are at all favorable will do so. It must be admitted that sit- 
ting on a folding chair for three or four hours or more is not 
the most comfortable thing in the world, and if such chairs 
are squeaky and make a racket every time a man changes his 
position it is rather disconcerting. It often becomes neces- 
sary for a member to leave during the session, and supply 
men often wish to come in to hear the discussion of the re- 
ports in which they are specially interested, and in order that 
such movements may be made without disturbing the meeting 
rugs, or some suitable covering, should be placed upon the 
floor, at least upon the aisles. The attendance at the con- 
ventions seems to be increasing, and the seating capacity in 
the meeting room at the last convention was in several in- 
stances not large enough to accommodate those present. 

If these associations, of which we may well feel proud, are 
to improve and progress in line with the growth and increas- 
ing importance of the motive power department, immediate 
measures should be taken to improve such conditions as those 

mentioned above. 
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SOUTH ALTOONA FOUNDRIES. 
PENNSYLVANIA RAILROAD. 
(Continued from page 126). 
euer 


IRON FOUNDRY. 


The main structure is about 564 ft. by 163 ft.; it has an 
extension on one side about 444 ft. long by 60 ft. wide, which 


contains the office, wash room, sand mixing room, core room 
and a room for the temporary storage of patterns. The illus- 
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ft. wide at the center, are carried up to the height of the 
crane runway, and above this the opening is closed by a lift- 
ing door, which extends across the entire width of the bay. 
This door is made of corrugated steel, and is arranged to 
swing inward and upward, the mechanism being operated by 
an electric motor. In addition to these cranes there are a 
number of 5-ton jib cranes attached to the columns along the 
sides of the center bay, resting on pintles so that they can be 
moved from one column to another by the overhead traveling 
crane. 

There are two 96-in. cupolas which have a capacity of 18 
tons an hour. It was the intention to provide four of these, 








GREY 


trations give some idea of the structural steel work and of 
the splendid daylighting. The main part of the building is 
Givided into three longitudinal bays. The two side bays are 
45 ft. wide, and are spanned by 5-ton electric traveling cranes, 
which are operated from the floor. The center bay is 70 ft. 
wide, and is spanned by one 25 and two 12%-ton electric trav- 
eling cranes, the runways of which extend 280 ft. beyond the 


INTERIOR OF THE GREY IRON 


building at each end. 


tended runway, beneath which 


heavy castings. 











IRON FOUNDRY, WITH WHEEL FOUNDRY 





The ends of the building are so ar- 
ranged that these traveling cranes may run out on this ex- 
are stored the flasks and 
The brick walls, except for a doorway 12 





AT THE LEFT—SOUTH ALTOONA FOUNDRIES. 


as shown on the drawing, but only two have been installed, 
one at each end. The cupola at the center is smaller, and is 
used principally for cylinder iron. The arrangement of the 
blowers, cupolas and charging rooms is practically the same 
as those in the wheel foundry. That part of the west bay 
which lies between the cupola and the-end of the foundry near- 
est the pattern shop will be devoted entirely to an extensive 
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FOUNDRY—SOUTH ALTOONA FOUNDRIES. 


installation for the machine moulding of small castings. The 
waste sand will drop down through iron grates and will be 
conveyed to a sand mixing machine made by the Standard 
Sand & Machine Company of Cleveland. This machine mixes 
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and cleans the sand and conveys it overhead, from whence it 
will be fed down through spouts to the moulding machines. 
The other end of the foundry is given over entirely to the 
cleaning of the castings; in it are four batteries of tumblers, 
each containing three units; each battery is driven by a 


ENGINEER AND RAILROAD JOURNAL. 


tracks extend out into the core room. 
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Below the core room, 
which has a cement floor, are sand storage bins, from which 
the sand is raised in narrow-gauge cars by an hydraulic ele- 
vator. The core benches and the core racks are built entirely 
of steel, as shown in the illustrations. 












The sand mixing room is equipped with an electric driven 
sand mixing machine made by the Standard Sand & Machine 


20-h.p. motor. All the cleaning is done over a grated floor, 
and the burned sand drops through into a tunnel and is re- 
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END VIEW OF THE GREY IRON FOUNDRY. 
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CROSS-SECTION OF GREY IRON FOUNDRY—ADDITION CONTAINING OFFICE, CORE ROOM, ETC., 


NOT SHOWN. 
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{ PART SIDE VIEW OF GREY IRON FOUNDRY, ) 
ceived by oT. " ‘ : 
lved by small cars. These are hauled out when they are Company. The sand is raised from the storage room in the 


filled by a small electric locomotive. The track from the 
tunnel runs to a trestle near the office building, where the 


Cars are dumped into wide-gauge cars without rehandling the 
Material, 


basement by an hydraulic elevator, and is emptied into over- 
head storage bins, and from these it is fed into the mixing 
hopper of the machine. After being properly mixed and 
cleaned it is conveyed to storage bins. A room, 60 by 100 ft., 
adjacent to the core room, is used for the storage of patterns 
which are in use in the foundry. 


The wash room, 60 by 120 ft., is equipped with metal lock- 


The core ovens are located in the east bay, adjacent to the 
“ore room. The furnaces for these ovens are located below 
the floor level. The shelves for the cores are on cars, and the 
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PATTERN SHOP AND PATTERN STORAGE BUILDING. 


ers, shower baths and large porcelain wash 

basins, with hot and cold water faucets. The 

room is well lighted and has a cement floor. 
PATTERN SHOP AND STORAGE BUILDING. 

This is a brick building, 91 by 386 ft. The sec- 
tion occupied by the pattern shop is one story 2"Angle 
high (16 ft. from the floor to the underside of 
the roof trusses) and 193 ft. long, while the pat- 
tern storage section is 180 ft. long and three 
stories high. The framework of the pattern shop 
is of steel. A large portion of the side walls 
is glass, and this, with the windows in the sides : 
of the clerestory and the skylights, provides ¥% Rod 
splendid daylighting. The benches are placed 
along the side walls and the machines are grouped 
in the middle of the shop. The larger machines 
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ey SY 
STEEL RACKS FOR STORAGE OF CORES. 


. : ,_n i Mectric 230-v Putnam lathe, 25 and 50 in. swing, 8 ft. bed..........eee.% ovorees 
are driven by General Electric 0-volt shunt Power band saw filing and setting machine, Atlantic Works. . | jaecens 
wound individual motors. These are enclosed to protect a — R. ae Lteegnes sens tesecnevecedeens es becccese 

. ‘ rane core x machine, J. A. Cra Occ csc cewetsens, Bieneeses 
them from the dust and shavings. The smaller tools are’ 28 in, grindstone ee ee Ne racine ae OP aes =f ane 


‘ , e“¢ jf ra 20- } trie 30 in. automatic knife grinder, No. 40, Springfield Mfg. Co. 25 bp. 
grouped together and driven by a 20-h.p. General Electric 20 in. by 6 ft. 9 im. lathe, P. RB. R........ccccccecece. a oe 


motor, which is supported above the roof trusses. Following 30 in. by 11 ft. lathe, P. R. Row... ccc cece cece eeeeees | vaeewes 
is a list of the machine tools and motors: Sage hy 8 oF Dyetogapensenssemsepeteqanen Sree 
Band saw, type B, with 1% in. saw blade, Oliver..........-- 314 h.p. 

LIST OF PATTERN SHOP MACHINERY. Oliver Universal saw bench, 14 in. saw............eeeeee%8 3 Ye h.D. 

Oliver Universal saw bench, 14 in. saw...........eee++++-3% DD 

Name, Size of Motor. 20 in. hand planer and jointer, Oliver.............eeeeeeere 34 h.p. 

ee eee ee ee ce eee Oe BS BR Roc kc incsccciserswece 5% hp. Buzz planer and jointer, L. Power & Co..........eeeeeeret 3 ‘% h.p. 
mie aw, 46 OF TE in. table, Is Weight... ccc cscs sceen 3% hp. 24 in. heavy planer and surfacer, Atlantic Works..........-- 5% h.p- 
rn ee ” O R s as bin we ocale suisse esses cimaaecart 2% h.p. Oliver face Plate TEES, TIPS Duc ccccvscccsvesesscesvesoss 3% h.p. 
Band saw, type B, with % in. saw blade, Oliver............ 3% h.p. ie a a a Fe ee rrerriry rT ere rere ee 5 bp. 























STEEL BENCHES FOR CORE MAKERS, 






































































































































CROSS-SECTION TITROUGII 
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HAND MACHINES, 


4—No. 3 Oliver wood trimmers. 
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BROILER ROOMS OF POWER HOUSE—SOUTHT ALTOONA FOUNDRIES, 


extinguishers and fire hose. This part of the building is 


10—No. 1 Universal wood trimmers, American Woodworking Machin- lighted by incandescent lights. 


ery Co. 
{—No. 4 Wood trimmers, Smith & Egge. 


All of the patterns except the very large ones are stored on 


The shop is lighted by 32 enclosed arcs, and each work bench shelves, and are so arranged that they may readily be located 
is provided with a 16-candle power incandescent light. by means of a card index system, and can easily be returned 
The pattern storage section is separated from the pattern to their proper place on the shelves. A narrow-gauge track 


shop by a 12-ft. hallway, which 
contains the elevator and stairways. 
The framework of this part of the 
building is of heavy timber con- 
struction. It is divided by brick 
walls into three sections, and the 
doors between these sections are 
of steel and are normally closed. 
This department is equipped with 
a very complete telephone service. 
The men in charge have different 
hunbers, and when they are called 
lp every “phone in the department 
sounds the number, so that a man 
can very quickly and easily be lo- 
cated. This part of the building is 
also equipped with sprinkler ser- 
vice, which is operated by valves 
blaced outside of the building. 
Openings are made in the side walls 
at each floor to prevent the floor 
from being overloaded in case one 
of the rooms is flooded. Each sec- 
lion is also provided with fire 

















POWER HOUSE. 


































extends from this department to 
the foundries, as may be seen by 
reference to the general plan (page 


122). 





POWER HOUSE. 
is located at 
about the centre of gravity of dis- 
tribution when the brass and steel 
foundries will have been added to 
the present installation. The build- 
ing has concrete foundations, brick 





The power house 











PATTERN SHOP AND PATTERN STORAGE BUILDING. 


walls and steel frame, and one end 
has a temporary wall of corrugated 
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and is stored in a large continy- 
“a ous steel bin above the boilers, 
: from which it is fed to the stok- 
ers. The conveying and coal- 
crushing apparatus is driven by 











lie? 


two 10-h.p. motors installed in *. 
the boiler room basement. The 


ashes are conveyed to a bin 
above the coal delivery track, 
and are loaded from this directly 
| into hopper cars. Two 3-in. mo- 
=== ; tor-driven centrifugal pumps 
drain the water collected in 
sumps in the ash tunnel below 
the sewer level. The boilers are 
fed by three 12 by 7% by 10-in. 
Worthington boiler feed pumps. 
The feed water is heated by two 
No. 531 Cochrane 1,700-h.p. feed 
water heaters, purifiers and _ re- 


aug 


” 


” 


0 x 34 x42 Wetherill Corliss Engine direct 
connected to a 500 K.W. W.E. & M. Co. Generator 








ai ceivers. Two 8 by 14 by 16-in. 
ry 5 vacuum pumps are used in con- 
~ nection with the Warren-Web- 
= ster system of steam circulation, 
, In the engine room are two 
= 20 and 34 by 42-in, Wetherill- 
= Corliss engines, direct. con- 


 anteand \ ; nected to 500-k.w, Westinghouse 
“4 generators, and two 16 and 26 by 

42-in. Wetherill-Corliss engines, 
direct connected to 300-k.w. Gen- 
eral Electric generators. These 
supply current for power and 
lighting at 230 volts. For light 
loads a 12 by 11-in. Harrisburg 
standard engine, direct  con- 
nected to a 50-k.w. General Elec- 


Damper 
Regulator 


Sy 


eee ee=esgr=e 
BOILER ROOMS—SOUTH 


Switch Board mm" 











16 x 26 x 42 Wetherill Corliss Engine direct 
connected to a 300 K.W. G.E. Generator 


I 2 tric dynamo, is provided. Com- 
: . ~ pressed air at 80 lbs. pressure 
S - per sq. in. is furnished by two 
4 11 and 20 and 18 and 11 by 24-in. 
H = Franklin air compressors. Hy- 
i draulic pressure at 525 Ibs. per 
qj sq. in. for operating the eleva- 


PLAN 


tors and for the wheel breakers 
and hot metal reservoirs is fur- 
nished by two Epping-Carpenter 
S and 12 and 20 and 4% by 
16-in. pressure pumps in con- 
nection with two 20-in. by 10-ft. 
accumulators. The engine room 
is equipped with an Alfred Box 
& Company 1214-ton electric 
traveling crane, 42 ft. 4 ins. 
span. 

The piping is very carefully de- 
signed and arranged to take care 
CPE AT asm pee owing woven | ft ‘is of almost any emergency. ‘A 4-in. 

materia Reeriie. 9 auxiliary header feeds the vacuum 

pumps and stoker engines, and in 

case of emergency can supply 
steam to part of the engine room 
aquipment. The boiler feed pumps 
are supplied with steam from the 
iron, so that it can readily be extended when the plant is drip line from the main steam headers, The system of drip 
enlarged. The house is divided by a 13-in brick wall into piping is so arranged that each “T” in the main steam header 
a boiler room 44 ft. wide and an engine room 40 ft. 6 ins. is drained on its underside through a 1-in. nipple and valve into 
wide. a 114-in. drip line; this 1%-in. line has a uniform fall to the 

In the boiler room are eight 261-h.p. Babcock & Wilcox end of the power plant building, where the mixture of steam 
boilers equipped with Roney stokers. The draft is furnished and water is deposited in a vertical drum, the lower end of 
by two steel stacks, 7 ft. 4 ins.. inside diameter and 175 ft. which is drained by means of automatic traps provided in 
high. Coal is delivered directly from hopper bottom cars to duplicate and by-passed, the water discharged from the traps 2 
a Link Belt conveying apparatus fed by a reciprocating feeder, being blown up into the heater and also arranged to be sent < 
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J2-x 11 Harrisburg S.T.D. Engine 
direct connected to a 50 K.W, 
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to the sewer in case the heater should be closed down for 
repairs. From the top of the aforementioned drum the steam 
is conveyed to each of the boiler feed pumps, which are also 
supplied through branches from the auxiliary steam main, 
these latter branches, however, being normally shut off, so 
that all the steam supplied to the boiler feed pumps must be 
taken through the drip line. By this means a positive circu- 
lation of steam and water through the various drip connec- 
tions is ensured, and at the same time the feed pumps are 
always supplied with steam during the operation of the plant. 

Engine oil, cylinder oil and lubrolene for the air com- 
pressors are supplied from tanks in the boiler room. 19 ft. 
above the engine room floor. The oil is returned to these 
tanks by 3 by 2 by 3-in. Worthington pumps, which may be 
driven by either steam or compressed air. There are four 
of these pumps, two for engine oil and one each for the cyl- 
inder oil and lubrolene. The tanks are closed, so that the 
pumps can force the oil by any obstructions. Overflow of the 
pumps indicates that the overhead tanks are full. The engine 
oil is filtered before being returned to the overhead tanks. 

The piping and electric wires are carried from the power 
house through a concrete tunnel to the different buildings. 
The sizes of the pipes at the power house end of the tunnel 
are 4-in. air, 6-in. steam, 5-in. hydraulic, 6-in. hydraulic re- 
turn, 20-in, exhaust and 6-in. drip. 





GOOD WORK DONE ON OLD DRIVING WHEEL LATHES, 





irom time to time we have called attention to the splendid 
work being done by the latest designs of driving wheel lathes. 
The improvement in the design and operation of these lathes 
has been so rapid that the best ones which could be pur- 
chased four or five years ago are now spoken of as old ma- 
chines. While recently visiting a shop which was equipped 
with the best driving wheel lathes on the market five years 
ago the shop superintendent passed them by with the remark: 
“These are old wheel lathes, and, of course, cannot be expect- 
ed to do the work done by those of more recent design. We 
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ing or clamping the wheels, was described on page 299 of our 
August issue. 

The work being done on a 69-in. Niles driving wheel lathe, 
of comparatively light design, which has been in service at 
the East Moline shops of the Chicago, Rock Island & Pacific 
Railway about two and a half years, was recently called to 
our attention. The lathe is driven by a 15-h.p. variable speed 
motor. Holes have been cut through the face plates for the 





FOX AND WARE DRIVER FOR DRIVING WHEEL LATHE. 


crank pins, and the traversing screw, which operates the 
rear head, has been changed from a 4 to a 1-in. pitch, double 
thread, in order to allow the head to be moved backward and 
forward more quickly. This. latter change was made after 
the record run, noted below, was made 

The lathe is also equipped with special drivers for hold- 
ing the wheels, which are shown in the accompanying illus- 
tration, and which have been patented by Mr. E. O. Ware, 
machine shop foreman at East Moline, and Mr. F. E. Fox, 
master mechanic of the Rock Island at Cedar Rapids, Iowa. 
Two drivers are placed on each face plate, one of them hav- 





: 
: 


—a 
ys 


| oe ya Bs a 


es 
> 











90-INCH NILES DRIVING WHEEL LATHE, OMAHA SHOPS—UNION PACIFIC RAILROAD. 


expect in the near future to replace two of them with one 
of the new ones.” 

This same shop superintendent frankly admitted, however, 
that, due to improved shop conditions, the use of high-speed 
Steel, improved methods of handling the wheels in and out 
of the lathe, and a few changes in the design of the machines, 
they were at present turning out at least three times as much 
work as when they were first placed in service. An instance 
Where splendid results were obtained after making a few 
changes in the design of an old lathe and the method of hold- 


ing two adjustable arms, as shown in the illustration, while 
the other has only one. The forked end of the arm fits 
against the rim of the wheel at its junction with one of the 
spokes. The heavier arm on the double driver is adjusted 
to resist the stress due to cutting. The purpose of the lighter 
arm which grasps the wheel in the opposite direction is to 
hold it rigidly in place and prevent chattering. 

In a test of this lathe 10 pairs of driving wheels were 
turned in 10 hrs. 19 min., 1,665 lbs. of metal being removed. 
The first four pairs were Standard steel, 48% ins, in diam 
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eter. On two of these the feed used was % in., the depth of 
cut 5-16 in., and. the cutting speed varied from 11 to 20 ft. 
per min. On the other two the feed used was \% in., the 
depth of cut 5-16 in., and the cutting speed varied from 13 
to 16 ft. per min. The other six pairs of drivers were of 
Midvale steel, 58 ins. in diameter. On two pairs of these 
a feed of % in. was used, depth of cut 5-16 in., and a cutting 
speed of from 14 to 18 ft. per min. On the other four the 
feed was \% in., depth of cut 4% in., and cutting speed 14 to 
18 ft. per min., although in one instance it ran as high as 
20 ft. per min. From the detail report it would appear that 
the various tool steels which were in the test were 
pretty badly punished. 

Another test of an old driving wheel lathe, which has had 
several improvements made to it, recently took place in the 
Omaha shops of the Union Pacific Railroad Company. This 
is a Niles 90-in. lathe, driven by a 15-h.p. motor, and has been 
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FAILURE OF FIREBOX SHEETS. 


The following is taken from a paper on Firebox Steel pre- 
sented by Mr. Max H. Wickhorst before the recent meeting 
of the American Society for Testing Materials: 

In general, firebox sheets fail in one of two ways; first, 
gradual failure; the sheet may have a good many small cracks, 
which are mostly in a vertical direction. These cracks are 
thickest radiating from the stay bolts and frequently run 
from one stay bolt to another in the same vertical row, but 
never between stay bolts horizontally. They are almost al- 
ways on the fire side and at times extend through the thick- 
ness of the sheet, first going through next to the stay bolts, 
Such sheets are generally accompanied with more or less cor- 
rugation, and the cracked and corrugated condition is almost 
always confined to the lower half of the sheet. Second, sudden 
failure, or rupture; the sheets may fail by a single crack or 

rupture from a foot to several feet 



































TEST OF OLD 90-INCH DRIVING WHEEL LATHE—OMAHA SHOPS, UNION PACIFIC tone | Me bed th ahs ‘ 
RAILROAD COMPANY. — ey Se Sean See 
= : = e i 
Diam. of | Cutting | Amt. of Depth Size of Time of |Time chg.| Amt. of Total xtend from the mud — to the 
wheel speed, ft. | feed. of cut tool. cutting. wheels. metal time. crown sheet, but ordinarily the 
centers, er min. Ins, Ins. Ins, fin. in. 2 y in. : 
— P ot ies ne | — Mite — Min crack is confined to the lower half 
55 18 % % 2% x1% 50 13 177 63 Jf he sheet, extending upward from 
55 18 % wy | 2%x1% 51 11 174 62 ; r 
55 18 lf, \%, | 21, x 1% 56 12 188 68 the mud ring or from a few inches 
50 15 x x 2% x 1% 57 11 178 68 F F . 
50 15 4 se | 21% x 114 50 - 182 57 above it, and is always near the 
50 15 a 5/16 |3 «1% 48 14 173 62 middle of the side shee ritudin- 
50 15 i, 5/16 3 x1¥ 55 10 188 65 -onnpnndanerstmmen 
50 15 %, %, 3 x1% 55 5 184 60 ally. Such sheets may show no 
44 12 5 1 2% x 1! 30 5 169 35 o : 
44 12 ne i), | 3° x 1% 235 5 175 40 corrugations and may show very 
44 12 5% Mm |2%x1% 30 5 172 35 little if any other defects. 
Total time, 10 hrs. 15 mins. Average time per pair, 55.9 mins. Total amount of metal About two vears ago a lot of 


removed, 1,960 Ibs. 


in service for the past four years. It is also equipped with 
the Fox and Ware drivers described above. Previous to the 
test the feed gear was redesigned to increase its capacity, the 
bearings were thoroughly examined and all slack taken up, 
holes were bored in the face plate to take the crank pins, and 
the movable face plate was equipped with a motor and chain 
drive. 

In a test made on June 14, details of which are presented 
in the accompanying table, 11 pairs of wheels were turned 
in 10 hrs. 15 min., 1,960 lbs. of metal being removed. 

These tests certainly demonstrate that with a few changes 
in the design, and proper care and attention, the wheel lathe 
of four or five years ago can do much better work than is 
generally obtained from it in the larger percentage of shops 
in which it is installed. Its design is, of course, such that it 
cannot compete with the more recent designs as far as the 
size of the cut is concerned, as a comparison of these records 
with that of the New York Central lathe at West Albany, as 
recorded on page 74 of our February, 1906, issue, will show. 
By using higher cutting speeds, however, possibly at the 
expense of the tool steel, the records on the lighter machines 
are very favorable. Just how long the lighter lathes would 
stand up under this kind of treatment is, of course, a ques- 
tion, but where it was necessary to keep them working at 
this pace, or even a considerably slower one, for any length 
of time, it would probably make a great enough saving to 
enable the railroad company to scrap the machine with 
good grace. These results must, of course, be considered in 
the light of special tests or records, and not as of everyday 
occurrence. They do, however, indicate that much more may 
be obtained from the older than is ordinarily ex- 
pected of them. 


designs 


CuHIcaco’s TUNNEL ROAD IN OPERATION.—The Illinois Tunnel 
Company has put into operation its 45 miles of freight tun- 
nel tracks under Chicago’s streets. The company has fin- 
ished connections with 30 buildings in the downtown district. 
Connections have already been made between the freight and 
warehouses of nine of the principal railroads. Others are 
under way. Work was begun five years ago, but legal com- 
plications hindered the operation of the unique underground 
railway.—Railway World. 





records and papers concerning fail- 
ures of firebox sheets were gathered out of the files in the 
superintendent of motive power’s office of the Chicago, Bur: 
lington & Quincy Railway, Lines East of the Missouri River, 
and a classification made of the conditions under which the 
failures occurred, with results as shown below. These fail- 
ures include only those occurring in the second class men- 
tioned above, or ruptures, 


Number. Per cent. 
3 7.7 


Washing—Cooling 


oo ee err are 16 41.0 

es Cone ere Pn eae 2 5.1 

= oe Per er er ee ire te 7 17.9 

BO CO OE SING, COs kk 555.0565 54 Kase Ss 7 17.9 
TN | Ree rc eer rer eee ree 2 §.2 
Discovered arriving at terminal ............ 2 5.2 


It will be noted from the above that 71.7 per cent. occurred 
while the engine was being washed, this including 41 per 
cent where nozzles were being used at the time; 17.9 per cent. 
occurred while the engine was cold, under other circum- 
stances, making a total of 89.6 per cent. for the failures while 
the engine was cold. This leaves 10.4 per cent. for failures 
while the engine was hot, but it is not improbable, if full 
details of the conditions attending the failures in these latter 
cases were at hand, that in some or perhaps all, the records 
would show the engine had been cold. When washing the 
boilers, cold water had probably been used in all cases, and 
the above figures would seem to argue very strongly in favor 
of keeping the boiler continuously hot, and the use of a method 
of washing where the boiler does not get cold, say not below 
150 degrees F. 








Erte Fixes AN AGE Limit.—Superintendent Sharpe, of the 
Susquehanna Division of the Erie, has issued a notice that 
hereafter persons seeking to enter the employ of the com- 
pany in either the train, engine, station, signal or switching 
departments, or as telegraph operators, clerks or stenogra- 
phers, must not be more than 35 years old. The same max- 
imum age limit is announced for messengers, rivet heaters, 
mechanics and helpers, while apprentices must not be older 
than 21 years. Roundhouse men may apply up to 40 years 
of age, and stationary engineers, firemen and car-track re 
pairers may be taken on up to 45. The highest age limit al- 
lowed is 50 years, and this applies only to outdoor laborers 
and freight handlers.~-?ailway Worid, 
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SIMPLE PACIFIC TYPE PASSENGER LOCOMOTIVE—NORFOLK «¢ WESTERN RAILWAY. 


PACIFIC TYPE PASSENGER LOCOMOTIVE. 
NORFOLK & WESTERN RAILWAY. 


The American Locomotive Company recently delivered from 
its Richmond shops an order of five Pacific type locomotives 
to the Norfolk & Western Railway, which form an example of 
the value of increased boiler capacity for handling heavy 
trains on a high schedule over difficult grades, as they re- 
place engines of the same size cylinders and wheels but with 
smaller boilers. 

These locomotives are designed for a passenger run over 
the mountains from Roanoke, Va., to Bristol, Tenn. This 
train had previously been hauled by 10-wheel locomotives with 
20 by 28-in. cylinders and 68-in. wheels, and with a somewhat 
greater weight on drivers than was given to the newer en- 
gines, but necessarily with a considerably smaller boiler. As 
far as tractive power was concerned the 10-wheel engines were 
satisfactory, but it was found that the boiler was not capable 
of supplying the cylinders under the difficult operating condi- 
tions met with. These new engines have been in service long 
enough to show that even with less weight on drivers they 
are capable of handling the train, even with extra cars, to 
much better advantage than the older engines, being able 
to make up considerable time on a difficult schedule. 

As may be seen by reference to the table of dimensions these 
locomotives have 20 by 28-in. simple cylinders and 68-in. 
drivers, giving a tractive power of 28,000 lbs. The weight 
on drivers is 125,000 lbs., or 64 per cent. of the total weight 
of 195,250 lbs. The tractive ratio of 4.46 is within the limits 
of good adhesion. 

The boiler, sections of which are given herewith, is 67 ins. 
in diameter at the front ring and 74% ins. at the dome course. 
It is of the extended wagon top type and contains 279—214-in. 
ues 20 ft. 1 in. long. The smokebox, which extends 46 ins. 
ahead of the centre of the cylinders, is connected to the boiler 
by a ring 20 ins. wide by 1 in. thick. The forward barre! 
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sheet is fastened to the inside of this ring at one end and 
the smokebox to the outside of it at the other. The front 
tube sheet is fastened inside the ring just ahead of the connec- 
tion to the boiler shell. This construction, while somewhat 
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ILALF CROSS-SECTION AND END VIEW. 
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LONGITUDINAL SECTION OF BOILER—PACIFIC TYPE LOCOMOTIVE— 
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unusual, has a number of points in its favor when considered frame and is U shape in section. Its centre bearing is taken 
with a view to boiler repairs. The firebox measures 641%, by’ through a semi-elliptical spring which rests upon a frame. 
100 ins. and gives a grate area of 45.5 sq. ft. The front mud _ stiffening casting extending between the frames. This cast- 
ring is 5 ins. wide and the water space in the throat is about ing also forms the firebox support at this point. This cop. 
the same width all the way up. The outside and inside firebox struction, together with the connections and the spring rigging 
sheets are vertical, extending up from the 414-in. mud ring’ to the rear drivers, is shown in one of the illustrations here. 
to the crown sheet without perceptible increase of water space. with. 

The front truck is of the three-point suspension type and 
will be illustrated separately in a later number. The general 
dimensions, weights and ratios are as follows: 





SIMPLE PACIFIC TYPE PASSENGER LOCOMOTIVE, NORFOLK ¢& 
WESTERN RAILWAY. 
GENERAL DATA. 






















































































Gauge ee er ee Te ee ee 4 ft. 8% ins 
END. 55.555 CCR ae RARE Ce Passenger 
ha EO Pe Te ee een en ee ee Bit, Coal 
Ori PTO Te eT Pree ne eee” . Coal 
Tractive oo tarn OE EE LTE EE OO ee ye ne 28,000 ibs 
Weight pe TE MENON SS rice cen ohare oule ale esa eee 195,250 Ibs. 
Weight ree RD che ER EE eT er eee 125,000 tbs. 
Weight of engine and terder in working order............305,150 Ibs. 
eee ND, NU ig So SS aS 4 a ows eee ewes a RR eee 12 ft 
WGC DONG, WORK 6 6iic 666s ois os iain. a 4:6 6-0 b is 6 ns wieieiara RI 
Wheel base, engine and tender.................06. 54 ft. 11 15-16 ins. 
RATIOS. 
Weight on Grivers + t2active  GROIM .6.666kic kick 060k beer dens cian 146 
Votal WR = CRESS i oo eos snk teens a tewsac ess ++ 6 
_ Tractive effort x diam. drivers ~ heating surface..............! 0 
Tl. ss" STOCR] HOGUING SALIACE = QIAC ATER. 2.66 n kc cesecwereseeevivess 76. 
— scpinbninniniapi a Tube heating surface + firebox heating surface........... . 18.5 
~—} Looking Forwaru Looking Rearward Weight on drivers -- total heating surface..................... 36.2 
Total weight + total ere eae ee he ee 56.3 
SECTION NEAR TRAILER TRUCK—PACIFIC TYPE LOCOMOTIVE Volume both cylinders ..............cceesecescrsceces 10.2 cu. ft. 
Total heating surface = vol. cylinders...........ccccccccsese eG 
NORFOLK & WESTERN. ame” ER, Se RL. “REDS cie-c'sis' co: iw waa Sd Bre Bees Manis eu S AAT 
e . ° ° CYLINDERS. 
At the rear, however, the mud ring is 4 ins. wide and the xing — Simpl 
: ; ‘ove! OL Simple 
water space is increased to 7 ins. at the crown sheet. The Diameter and stroke ........... cece eee eee eee eee eens 20 x 28 ins 
crown sheet has a slope of nearly 4 ins. toward the rear. It eee a 
. : pn EE OCR OR OLE EUR RLULEe e Pist 
will be noticed that an unusually large number of staybolts IEE, je vaststhien bntcnkxveeoeesamarimasicnaeeene tad 6% “a 
have been placed along the top and upper corners of the side Outside SOE ee Oe ee fe ere ee 1% ins 
é : ee errr erry ee er re ee QO in. 
sheets. Former trouble with staybolt breakages led to the WHEELS 
decision to double the number of bolts at the points where Driving, diameter over tires............. cee eee eee eeee »..68 in 
: Aa ee MM a ee ee 
the most trouble occurred. Driving journals, main, diameter and length.......... 8% x 10% ins. 
This boiler gives a total heating surface of 3,463.7, of which Driving journals, others, diameter and length......... 8% x 10% ins 
rane pei . PURGING “REUSCH WHCCIN, CIMBIOUET ook bow coc ceenenneecdaaeevesee UNO " 
3,286.2 sq. ft. is in the tubes and 
a : : \ 
177.5 in the firebox. This amount 
. P U 
of heating surface is unusually 
large for an engine having cylin- : 
ders of this size and gives 340 sq. r 
> e v 
ft. of surface per cubic foot of 
cylinder volume, a figure consider- . 
ably in excess of most simple pass- i 
enger locomotives, but one which 
1as proven itself to be most useful u 
in service. The B. D. ratio (tract- n 
ive effort < diameter of drivers + a : 
i , 
heating surface) of 550 also in- + . 
! ' 
y A st 
dicates very clearly that these en- 18 
: . * - e} 
gines have an ample boiler capacity 
: ; a 
for high speed work; however, in , 
i ‘ : : ri 
this consideration it should be re- 

» y 
membered that a very large pro- | 
portion of this heating surface is aj 

. a 
in the flues, there being less than TRAILER TRUCK—PACIFIC TYPE LOCOMOTIVE—NORFOLK & WESTERN 
5144, per cent. of the total in the T 
firebox, the remainder being in flues of a length equal to 107 Engine truck, journals ..... 0.2.2.6 .-eeeee sees ee eres Dla XPD MS 
‘ Trailing truck wheels, Ginimoter.....66.6660606c88e ee see cece $2 ins. 
diameters. eG COO, SOMME oon ooo raies ceeekan noes 8% x 14 iM. 
The trailing truck construction here employed is of interest. a eee. I enue ct ee oe 
The frames are continuous and hence inside the trailing Working pressure ............ccccceeecceccececccceeee es 200 TDs 
sa : ane ea a — s, 3 Outside dinmeter Of Sfat PING. . occ ccc ke css ves aceseuoss 67 ins. 
, sla we > > > r Bere ere ree eererereerereeee } 
wheels. The trailing journal boxes are of special design and Firebox, length and width...................... 99 15-16 x 64% ins. 
extend some distance inside of the frames, and have two _ Firebox, plates, thickness................ eee eee eens 3 & M4 ID. 
: . ’ f : A : ue Ey UNI oc otha eS d ad oes OS astos we eee 4-414-5 IMS. 
slight depressions with chilled surfaces on the top in which Tubes, number and outside diameter.......--+ee+eeee+s 279-24 ID 
> P P . winee in. : 
rest two steel rollers. On top of the rollers is a casting BO, SND ainsi cncicceanwcdasesseqiueeeneneuen 20 ft. 1 - 
. : é : ees “SCNT, BURN 5s 4.40.0 6 koe de oe wc ale diese eee en 3286.2 Sd. oe 
having similar depressions for bearing surfaces, and above Heating surface, firebox.............seeeeeeeee eee eees 177.5 sq. ft § 
n ‘ ae ; , ‘ . Seema «§SUNENOO, SEER cic sinevcccnednciewceessceeve 3463.7 sq. ft 
this, just inside the frame, is an equalizer which fastens Grate area 15.5 sq. ft 
; , ee 3 ATCA so eee cece ence ee ee eee e eee een e eens rete ent P 
through links to one end of an elliptical spring at the rear Smokestack, diameter ..... soe ess ewe w eae WSeE ORNS Ss See EO bs 
ee ets fe v9 : Smokestack, height above rail..............eeeeeeeee 15 ft. om 
and to an equalizing bar in front. The upper beariug plates omeeme 
»\ oR. a — DO 
are connected together across the engine, thus bemg eld Tank ........... cece cece ccc ee ence ence eenceecees 7 —_ 
— _ : ‘ie : , r aie a Frame ........- sree es erccsccsecesccercneseccecserees® Channe's 
stationary in the horizontal plane. The equalizing bar con- a, ia .............. Ne ees 11288 ins ; 
necting the spring from the rear drivers and the equalizer haa a and length.........ccccesseecccsees OH ale. ne 
5 : : ae ee eer rrr rrr eee eer et 3,0 “ F t 
over the trailing truck is necessarily inside the plane of the Coal capacity .........0:eceeeee cece eee ee tener eeeeeeees 10 ton. 0 
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A SUCCESSFUL PISTON VALVE. 





The following data which we have received concerning tests 
of the American Semi-plug piston valve speaks for itself. In 
June, 1901, Mr. C. R. Williams, general master mechanic of 
the Buffalo & Susquehanna Railroad Company, equipped a con- 
solidation locomotive with these valves. After being in service 
for two years and ten months, during which time the engine 
ran 91,341 miles, the valves were removed for exhibition at 
the Louisiana Purchase Exposition, and were found to be in 
good condition with the cages or bushings worn perfectly true. 














SEMI-PLUG PISTON VALVE AFTER RUNNING OVER STEAM PORTS WITIL- 
OUT BRIDGES ONE YEAR ON N. Y. C. & H. R. R. R. 
It was found impossible to remove the bushings without de- 
stroying them, and they were equipped with a new set of 
valves. During July of this year, or five years 
after the bushings had been placed in service, the 
engine was placed in the shop for repairs and the 
bushings were found to be still steam tight, and to 
all appearances the same as when first applied. 
This is indeed a remarkable result, especially in 
view of the fact that the profile of the division 
upon which the engine was operated is such as to 
necessitate a considerable amount of drifting. No 
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snap-rings and locking them in position. The function of the 
wide ring, which is between the snap rings and interlocked 
with them, is to keep them parallel when the wedge ring is 
collapsed, as in drifting. It also compels the snap-rings to 
expand and contract together, thus supplying a means of 
passing over the steam ports when the engine is drifting with- 
out allowing the snap-rings to spring into the ports. 

The valve is thus in effect a plug valve with an automatic 
adjusting snap-ring operating with a minimum amount of 
friction. This latter feature is important when we consider 
that the ordinary type of piston valve is unbalanced, and a 
considerable amount of power is required to overcome the ex- 
cessive friction caused by the pressure of the rings against 
the walls of the valve chamber. 

To demonstrate that the contact of the rings with the bush- 
ing is absolutely controlled, a set of valves were applied to 
an engine on the Pennsylvania Division of the New York Cen- 
tral & Hudson River Railroad under Mr. E. A. Walton, division 
superintendent of motive power, on July 1, 1905. The bridges 
in the steam ports were removed. After a year’s service, with 
the valves passing over the ports without bridges, there was 
no sign of a blow and no perceptible wear of either the valve 
bushings or rings. 

The committee on piston valves in their report to the Master 
Mechanics’ Association in 1904 cited a number of careful tests 
which were made by the Norfolk & Western Railway and the 
Lake Shore & Michigan Southern Railway to determine the 
amount of leakage of valves. The best piston valve showed a 
leakage of 268.56 lbs. per hour and the best slide valve a leak- 


age of 348 lbs. per hour. The worst case of leakage of piston 














relief or by-pass valves were used in connection 
with the piston valves, and the engine when drift- 
ing was operated the same as if equipped with 
slide valves. 

An examination of the construction and opera- 
tion of the valves shows why these remarkable 
resulis were obtained. The inner sides of the 
snap-ring, shown in the illustration of the valve, 
ire beveled, while the outer sides fit against the 
straight walls of the spool. The wall rings are solid and non- 
expansible and the inner sides are beveled to a much sharper 
angle than the outer sides, which are in contact with the snap- 
tings. The snap wedge ring between the two wall rings is 
put in under tension, thus holding the wall rings apart and 
applying a slight lateral pressure on the snap-rings. In this 
ondition the snap-rings are expanded against the casing, just 
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DOUBLE END SEMI-PLUG PISTON VALVE FOR COMPOUND ENGINE. 


fhough to make a steam tight joint. When steam is admitted 
‘0 the valve it enters underneath the wedge ring, forcing it 
cutward, and thus exerting a greater lateral pressure on the 




















SE3Ii-PLUG PISTON VALVE. 


valves amounted to 2,880 lbs. per hour and of slide valves to 
2,610 Ibs. per hour. 

The leakage of the Semi-plug piston valve, as indicated by 
the service results, is very slight, if any, and this consider- 
able saving in addition to the saving of power, due to its being 
perfectly balanced, should materially aid in increasing the 
capacity of our motive power, which as far as size and weight 
are concerned, has apparently about reached the limit for 
operation under existing conditions. These valves, manufac- 
tured by the American Balance Valve Co., Jersey Shore, Pa., in 
addition to being made with the single end for simple en- 
gines, are also made with double and triple ends for com- 
pound engines. 





New PENNSYLVANIA Street Coacu.—The Pennsylvania Rail- 
road has designed and built at Altoona a steel coach which 
weighs 103,550 lbs., as compared to 84,900 lbs. for the stand- 
ard wooden coach. The extra weight is to some extent caused 
by the storage batteries for electric lighting and the heavy 
fireproof floor. The car has been placed on a local run and 
is being carefully tested. It is understood that the Pennsyl- 
vania intends to build a large number of steel cars for use in 
the New York tunnel, and that it has also requested the Pull- 
man Company to make designs for sleeping cars of steel con- 
struction to be used on the Pennsylvania Lines. 
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STRANG GASOLINE-ELECTRIC MOTOR CAR—SANTA FE TRAIL ROUTE, 


TTHE STRANG GASOLINE ELECTRIC MOTOR CAR. 


The Strang gasoline electric motor car, “Ogerita,” described 
on page 103 of our March issue, was placed in service in April 
on the Missouri & Kansas Interurban Railway, which is known 
as the Santa Fe Trail Route, and runs between Kansas City 
and Olathe, Kan., a distance of 22 miles. At the present 
time the car is being operated between Kansas City and 
Lenexa, a distance of 15 miles. It is making four round trips 
daily, hauling one or two trail cars, and has never missed a 
trip from any cause whatever since being placed in regular 
service. In order to hasten the completion of the line, the 
“Ogerita” was used as a freight engine, in some cases hauling 
as many as six freight cars from the main line of the Frisco 
Railroad to the tracks of the Santa Fe Trail Route. 

Two new cars, the “Marguerite” and “Geraldine,” equipped 
with the Strang system, have just been built for the Santa Fe 
Trail Route by the J. G. Brill Company, of Philadelphia. The 
“Marguerite,” a combination passenger and smoker, shown in 
the illustration, measures 52 ft. 9 ins. over the ends, and the 
length of the passenger, smoking and engine compartments 
is respectively 27 ft. 5 ins., 10 ft. 8 ins., and 14 ft. 8 ins. The 
engine is a 4-cylinder, vertical type with 10 by 10-in. cylin- 
ders and, being equipped with an automatic regulating appa- 
ratus, requires no attention while running. 

The first car, the “Ogerita,” has traveled 18,000 miles, and the 
only repairs necessary have been those due to the renewing of 
brake shoes, etc. This car went from Philadelphia to Kansas 
‘ity in February over the Pennsylvania, West Shore, Lake Shore, 
Alton, and Rock Island Railroads, stopping at the principal 
points for inspection by railway officials. The average speed 
for the greater part of this distance was about forty-five miles 
an hour. Snow storms and the necessity at times of running 
behind freight trains reduced the average speed for the 
entire distance to about thirty-three miles per hour. The 
trip was made without any mishaps, and the engine was in 
first-class condition upon arrival at Kansas City. A trip 
was then made over the Santa Fe from Kansas City to Topeka 
and return. A heavy snow storm, with heavy drifts, was 
encountered on the return trip, but the car made the trip on 
schedule time, although regular trains were delayed by the 
storm. The Santa Fe officials then arranged a trip through 
southern Kansas from Kansas City to Independence and over 
a branch line of that system known as the Burlington branch. 
The round trip of 550 miles was made at an average speed 
of forty miles per hour. The Burlington Branch has grades 
as high as 314 per cent. and curves as sharp as 16 degs. No 
difficulty was found in stopping and starting the car on a 3% 


vo /2 


per cent. grade, and the average speed on the round trip of 118 
miles over this branch was twenty-seven miles per hour. 


The total number of passengers carried in the New York 
Subway during April, May and June of this year was 37,161,- 
607, as compared to 26,942,295 for the previous year. The car 
mileage was 8,656,535, as compared to 7,695,122. 


Cast Iron CAR WHEELS SHOULD BE More ELAstic.—That the 
cast iron car wheel can be made stronger and more durable 
by making it more elastic is a theory that is gaining ground. 
The present form of double plate wheel is extremely rigid, 
and contains metal where it is least needed. By reducing 
the rigidity of the portion between the rim and the hub the 
wheel will be made more flexible and better able to withstand 
shocks, In this way the flange, which is now the weakest 
part, and which cannot be enlarged because of the limitations 
imposed by frogs and crossings, will be relatively strength- 
ened.—The Iron Age. 





THe TURBINE STEAMSHIP LusriraniA.—The largest horse 
power afloat up to the present does not much exceed half that 
of the “Lusitania,” which latter, at a minimum, will be 65, 


000. Since the ship has four separate propellers, each of 
these will have to absorb, say 16,500 h.p. The steam con- 


sumption of the “Lusitania” turbines may probably be taken 
fairly at 15 lbs. per h.p. per hour. ‘This gives for 65,000 h.p. 
no less than 435 tons of steam per hour, and probably not 
much less than 50 tons of coal in the same period, or, say 
1,200 tons per day of 24 hours. It is not remarkable 
that the engine and boiler room crews number 400 men.— 
Cassier’s Magazine. 





Proper SALARY FOR Provper MEN.—In this connection | 
would suggest that one of the best factors to improve and 
strengthen the position of engine house or terminal foreman 
is to give it the recognition and standing that it requires, ou 
account of its importance in the mechanical department, and 
its far-reaching effects to other departments; that the salary 
paid this class of service be sufficiently high and remuner- 
ative to attract and obtain the proper class of men, who are 
competent and fitted to care for the work successfully and 
give it the proper kind of supervision, to obtain the best re 
sults expeditiously and economically, and take care of the 
various duties which come up every day, in such a way that 
the service is benefited and improved.—Mr, E. T. James, New 
York Railroad Club. 





An Exposition or SArery Devices.—The American Institute 
of Social Service will hold in New York City, in January next, 
an exposition of devices for safeguarding the lives and limbs 
of working men and women, and for preventing accidents UD 
der the ordinary conditions of life and labor to which the 
general public is exposed. The interest of manufacturers sel 
erally is solicited, as well as that of organizations whose spe 
cial function is to improve the conditions of labor, and 4 
widespread response is looked for to this request for repre 
sentation in the nature of photographs, descriptive drawings, 
models, and, as far as possible, the devices themselves in 
actual operation. Requests for information regarding space 
should be made to Dr. William H, Tolman, Director, 287 
Fourth Avenue, New York. 
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FOUR-INCH PIPE MACHINE—STOEVER FOUNDRY & MFG. COMPANY. 


FOUR-INCH PIPE MACHINE. 


The 4-in. pipe machine, illustrated herewith, is of very sub- 
stantial construction, carefully designed to withstand the 
most severe strains, and may be quickly and conveniently 
operated It has a capacity for from 1 to 4-in. pipe. The head 
stock is made in one casting. Twelve spindle speeds are 
obtained by means of the gear box. Four changes of speed 
are furnished by the handle on the side of the box, which 
throws different sets of gears into mesh, and three runs of 
gearing are obtained by means of a sliding key operated by 
the handle or knob at the left of the gear box. The gears are 
protected by guards. A speed plate on the gear box, conve- 
niently placed for the operator, indicates how to obtain the 
proper speed for different sizes of pipe. The reverse move- 
ment for cutting left-hand threads may be obtained by means 
of a crossed belt on the countershaft. If desired, a motor 
drive may be used, a 114-h.p. constant-speed motor being placed 


~ 




















ARRANGEMENT OF GEARING ON PIPE MACHINE, 


above the head stock and connected to the driving shaft by 
Morse silent chain. A variable speed motor is not required, as 
Sufficient speeds are provided by the gear box. 

The gripping chuck is universal and grips the pipe at three 
points. The chuck may be operated from any one of three 
points on the circumference by a socket wrench. A centering 
thuck is placed on the rear of the spindle. It is a scroll 


chuck with three jaws and is easily operated by the large hand 
wheel on the outside of the shell. 

The adjustable mechanism for setting the chasers is very 
simple. As the lever which operates it comes to rest on the 
screw, the straight-line feature is secured, and no digging into 
the pipe before releasing is possible. The cams are of steel, 
hardened and inserted in the cam ring. They are interchange- 
able and, if necessary, may be replaced at a small cost. In 
the die head the bottoms of the slots in which the chasers 
travel are formed of hardened steel plates, which keep the lead 
of the chasers true. The chasers are made of single pieces of 
steel, without links or pins. They are made one at a time 
by a special process, and any single chaser in the set may be 
replaced. They are inserted and removed through the center 
of the head. Oil is delivered to the dies and cutting-off tool 
by a pump driven by a chain, as shown. The pump operates 
with the machine running in either direction. The weight of 
this machine, which is made by the Stoever Foundry & Manu- 
facturing Company of Myerstown, Pa., is 2,800 Ibs. 


COMPARATIVE TESTS OF ALCOHOL AND G«ASOLINE.—Tests re- 
cently made in internal combustion engines indicate a very 
high operating economy from alcohol, though it has only about 
70 per cent. of the thermal value of gasoline. The superior 
economy with alcohol, which has been put as high as 20 p.r 
cent., is due in part to the higher pre-ignition compression. 
This showing is of considerable importance, in view of the 
removal next year of the internal revenue tax on denatured 
alcohol, which will, it is said, permit the commercial product 
to be sold for about the present price of gasoline. It is gen- 
erally considered that alcohol may be used in standard gaso- 
line engines with some slight modifications in the carbureter 
or vaporizing devices.—Hngineering Record. 





BRIQUETTES AS LOCOMOTIVE FUEL,—Consul James C. MeNally, 
writing from Leige, says that it is interesting to note the 
continued increase in the use of briquettes which were in- 
troduced on the Belgian State Railways in 1898. For that 
year the consumption was 208 tons; in 1899, 3,900 tons; 1900, 
20,472 tons; 1901, 67,775 tons; 1902, 110,600 tons; 1903, 152,219 
tons, and in 1904, 205,175 tons.—Ideal Power, 
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PRAIRIE TYPE LOCOMOTIVE, WITH WALSCHAERT VALVE GEAR—GREAT NORTHERN RAILWAY, 
SIMPLE PRAIRIE TYPE LOCOMOTIVE WITH WAL- SIMPLE PRAIRIE TYPE FREIGHT LOCOMOTIVE—GREAT NORTII 
SCHAERT VALVE GEAR, ERN RAILWAY. 
GENERAL DATA, 
a SOS st daiarsht ea uri bateewn ee a bic, + PG srerceia Lk 1 ft. 8Y¥ I 
- ciel Se re I 
eee — ae PW ae ee are tare a aoe a oe Oe ee ee ee eee ara en ea ee 1 , 
Great Nortirrsx RaALway, Metis ccd Usk ee webu rd Kee nak ORE mOR Se we ood OA Bit. coa ’ 
ES MAIN See c diarsintd a Givin ¢ 416 E Did. ble wu ig Selle ee eee a tl 
ee : F a ; Wrest 2m CORMIOw GPUGF, CBE. nc. .c 6c ce vice ck bus oean 209,000 Ib 
The Baldwin Locomotive Works has recently delivered an MU FOU VOR UOEN, SON isis sions ok Oa ean eae RS 151,000 1 
— we: . ‘ 1 Weight on leadir RMN OE seo: o 5 Be Bibra chore «vera ole aieleaye® 2 1 Ib 
order of 50 Prairie type locomotives to the Great Northern Weight ra pow need a. “a Ske Aah igh s Te nhs i A eee Ib 
Railway, which are illustrated herewith. These engines are, Weight of engine ard tender in working order, est... .... «360,000 Ib 
i : : : bis MWD. UNIDE AER MORNE «: 6.15.5) s:0iy. 1 $59") 59a a 5:4 210 Sv SO Scale ayereinl elm ere a 13 ft 
as regards size and capacity, almost identical with locomo- RTE IRD a ene la Grae n wud ewe wae ade 30 ft. 9i1 
ieee ef atiailar type in ec on the Chicago, Bartiagten & a ee ae ee or beep ee = 
tATIOS, 
Quincy Railway, which were illustrated in the AMERICAN EN- Weight on drivers -- tractive effort..............0.. 12 
GINEER AND RaiLRoap JouRNAL, September, 1904, page 356, Total weight = tractive effort............. hadi aN 
: ; . , - Tractive effort x diam. drivers + heating surface. . 
The Great Northern’ engines, 
however, have cylinders 22 by 
30, or 2 ins, longer than those . ppt OF ENG: { 
| | | 
used on the Burlington, which | | D 
gives them a larger tractive i os R 
force. They also have balanced | 
‘ = | y | C.L. OF FRAME | 
slide valves and Walschaert [4 ai mae | — 
valve gear instead of piston . 
« Tas al ~ y r 1 4 rh 
valves with Stephenson valve : — . 
gear. Another difference notice- aed He St 
" . . } ¥ = SS ee T 
able in the two designs is the C.L. OF OY P 
fact that the trailing wheels ; 
have inside bearings and that a | = | 
Belpaire firebox has been used | oe ] 
on the Great Northern engines. iz ; 
A design of Walschaert valve 13 ¢ 
- u 
gear is used on these engines ° 
which has been given careful & . ‘ 
: P K 2834 eee | eee >" e 
study to make it as simple and BA eens ea ; | 
convenient for repairs as possi- ala c.te oF vawlt | 
a | | th 
ble. It will be seen, by refer- t= } 

. : i : * 
ence to the illustrations, that | ' 
the link is carried on a trunnion, | | ; 

P . . ‘ ' as 
which rests in hearings fastened | 
to the back of the guide yoke, r CT , 
. * * . yl } 
and receives its motion from the | ‘ 
’ i 
eccentric rod through an arm on 
the outer end of the trunnion. t 
The whole gear has been thrown | i 
* : | 
inward to an extent which per- —— - — | 01 
mits the combination lever to aa | “ 
extend down inside the guides, T 
and thus throws the center of r 
the valve 3 ins. inside the center APPLICATION OF WALSCHAERT VALVE GEAR, sh 
of the cylinder. The details of a 
this gear are clearly shown in the illustration. Total heating surface -<- grate area. ......cccctnccccssenecce , " 
_ TT ae ee : : Firebox heating surface ~ tube heating surface..........-..- 265.40 
Other interesting features in this engine are the use of a Weight on drivers + total heating surface.............++: Ae es 
very short balanced slide valve se igh above v]i . Total weight — total heating surface. .............cceeccccvcees in) ; 
2 Aaacd ‘ ‘ c high ubove the cylinder, nS UE NONI ck cia 5 5 cle wc oie a ack 0 Ae Geen ee o.6 ee vie 13.2 cu. ft. ‘I 
thus giving long steam ports; the location of the headlight Total heating surface — vol. cylinders..........--ssseeeeeeeee? 263 th 
; ai as Mike anon =) CCl; CeUMEIG: coon Mobos eae eee ieeee 
on the front end door and the placing of the injectors on the la 
back head and connecting them through external pipes to CYLINDERS. a 
check valves at the usual location. The general dimensions, Kind ............ esse cece eee e eee eee e eee e nent eens “ee ve 
* : SRMMIOT GE CETONR: a6 oii e éwelsesn es cance ens Sets Kt4S 22 x 
weights and ratios are as follows: Va a. satin uh ae ae C/E RRSDKAL ES EDR CREO AGRE DONE S SES Bal. Slide th 
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Gewing, GiMMOler OVEF UPER. 2... i cc cccccccccees i eveuewnwe 69 ins. 
Driving, thickness of tires.............. rT ee ee Eee 3% ims. 
Driving journals, main, diameter and length,........9% x 12 ins. 
Engine truck ee area c es 


> ~6ins 
Engine truck, journals ........ceee cece eee er eee csteeees 6 x 12 ins. 
eating CHGGE WRGCIR, GIATIOROE oi ois ook hiss iene veperess 15 ins, 
Trailing truck, Jourmals .......ccccscccccccccccccceseesS X IZ ins, 

BOILER, ; 
Btyle ccc reece cece cscs cece eres ccenseseceeseecsecesece Belpaire: 
Workin® PTCSSUTE 2. cece cssccccresscrccecsccsccsessocce 210 Ibs. 
Guiside Giagmeter OF Gent PING... oc ce riccneserivcesuwes 2 ins. 
pirebox, length and WIG... .. 2... csccccccescessccccuss 1 16 x 66 ins 
Firebox plates, thickness ..........ccececccccccccecees % & YW in. 
Firebox, water space ........ eee eee eee eee eee eeeees grec 3 Ins. 
Tubes, number and outside diameter.................. SUL-2%4 in. 
Wehes, LEMGEM .ccccccccwecuescacedecevecscusceseces 18 ft, 6 in. 
Hosting SUPTRCE, TUMOR ik etree ices cise nedacnee sh 3,265 sq. ft. 
Heating surface, firebox ....... cc eeeeecrereecccvees . 206 q_ ft. 
Heating surface, total ... cece ccccseseccvcceresceens 344 ! q. ft. 
Grate ATCA we cvceee eee eresereseereeseeseeeserevssees 53.4 sq, ft. 
TENDER. 

Water CApachtY 2p ncccccccrmcscvesvccsevessasessereons 8,000 gals. 
Cie) CODGGND 66 deci sista dee ee esnenesciatewaneddocsnpre 12 tons. 


COMPARATIVE TEST OF SIMPLE AND COMPOUND 
LOCOMOTIVES. 


The general results of a series of tests on two 10-wheel 
freight locomotives, one a simple and one a four-cylinder Vau- 
clain compound engine, were given in a paper presented at 
the April meeting of the Western Railway Club by Mr. J. F. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 365 


“Run No. 1 of the compound also presents this feature of 
an uneconomical load. 

“If we consider all the runs of each engine, the saving of 
fuel in favor of the compound is 11 per cent. But we think it 
but fair in the final comparison to throw out those runs where 
the engines were greatly underloaded. 

“Doing this and throwing out run No. 3 of simple engine 
and run No. 1 of compound engine, we get as a final and 
correct comparison a saving of 4.35 per cent. of B. T. U. per 
dynamometer horse power per hour in favor of the compound.’ 


THE BOYCE OFF-SET FLUE SHEET. 


The accompanying illustration shows a firebox flue sheet 
Which has been stiffened by means of corrugations pressed 
into the sheet. These corrugations are about 2% ins, wide 
and % of an inch deep and radiate from the centre in six 
directions to the edge of the section of the sheet covered by 
the flue holes. 

The object of this is to so stiffen the sheet that it will 
better hold its shape and thus prevent the tendency to work 
on the rear end of the flues and cause them to leak. The cor- 


rugations necessitate the omitting of flues in the rows, as 


Simple Compound. 

ae a re ee eee eee eae ee ee ee ee ee . 1 2 3° 1 9 2 
|.) PP Ler ere eT CeeT ee TT Te CTT ee TP Ce re 982 1,140 1,152 1,074 1,106 1.050 

MO Sk Qaeda Che aceaier 82 40 5: 740 0 50 
i ee: Ae ee eee eee ee ee a ee : 28.2 _ 23.56 _ 29.1 _ 2 20 OR 5 
Avevanc GraW CAF Pell... ok cess cic eieerverewseeeges 11,400 10,720 7,640 9.731 11.860 10,000 
pee SS A re rere e eC Te ee Eee ee ee ee iy 972 711 8 633 702 675 821 
eee (EE ON cane cae omsaie eer eer eee we eve ewewen Naw eames 1,068 i79 775 $1 75 902 
BT. U. per BD. BL. BF. HOG. cccticncsedeceeccsdaes 16,554 52,861 | 65.002 51,933 17,578 17.511 
Dry coal per sq. ft. grate per hr. IDS.........ee eee eeeeees ‘ 108.1 $9.7 99.2 85 _ (5 1 
Water evaporated from 212° per sq. ft. H. S. per hr. Ibs.... 8.14 7.08 7.16 7.15 6.36 7.38 
Water evaporated from 212° per Ib. dry coal MGS ¢ oe wus 6.02 _6 t4 5.84 6.75 6.76 6.49 
Boller eM9CIOMEY ...nccccccsescccccecessecceveccosoceses 0 69 53.1 Zs 48.4 bo 55.7 56.1 1 4 ve 
Steam per I. H. P. per hr. IDS.....cceeecercccccccccens l. 13 25.7 =... 24 23.5 22.92 
eS) rer ea eres ee ee eee ee ee 9.975% 825% 7.75% 9.17° 10.3% 9.7307 
Locomotive efficiency .....ccccccccccceresesccccssccecs +. 8¢ 4.27% 3.64% 1.74 5.04% 4.96% 


De Voy, mechanical engineer, Chicago, Milwaukee & St. Paul 
Railway. 
The two locomotives had the following general dimensions: 


Simple. Compound. 
Weight on Grivefs....ccccccscccecs 141,080 ibs. 135,555 Ibs. 
Cylinder diam. and stroke.......... 21 x 30 ins. 15 & 25 x 30 ins, 
Diameter of drivers.......cccccces 69 ins. 68 ins. 
MOM PYOSSUFS. 2c cccccvcccicccsese 200 Ibs. 200 Ibs, 
Tube benting SUPEROR 2. ccc cevecce 2,748 sq. ft. 2,748 sq. ft. 
Firebox heating surface...........- 218 sq. ft. 198 sq. tt. 
Total heating surface...........e6- 2,966 sq. ft. 2,946 sq. ft. 
OW MIE iin cdek as cteseciwaes 34.16 sq ft. 35 sq. ft. 


Three regular test runs besides a preliminary run were 
made on each engine over a 125-mile division, with loads and 
results as shown in the above table. 

In commenting on the results Mr. De Voy says: “The dry 
sleam per dynamometer horse power is shown to be slightly 
less for the compound, with the exception of run No. 1 of 
simple engine. This is explained by the fact that on this run 
the engine was the more economically loaded than any of the 
(ther test runs. Qn this run the engine efficiency as well as 
the boiler and engine efficiency was very high, although not 
as high as the average compound efficiency. 

“It appears from the results found that the compound gives 
a higher evaporation than that of the simple. The relative 
‘ficiency over that of the simple being about 5.8 per cent. 

“On these runs where the speed maintained was highest and 
the dynamometer horse power least, due obviously to an under 
loaded train, the economy of the engines is the smallest. Thus 
run No. 3 of simple engine the speed maintained was higher 
and the average draw bar pull lower than for any other run. 
The B. 'T. U. per dynamometer horse power per hour is 25 
ver cent. greater than for any other run of either engine. This 
shows that on this run the engine was greatly underloaded 
aid Was running very uneconomically. 
lt goes to show by an examination of the various runs of 
both engines, that when a locomotive attains a high rate of 
‘eed, a comparative small addition of load does not affect 
the coal consumption proportionately. This is shown particu- 
larly by glancing at the average draw bar pull and speed 
laintained by the simple engine on her first run, and the 


Very se ‘ ; ‘ 
'y uneconomical results obtained by the same engine on her 
third run, 


shown, which will result in better circulation around the 
flues and also by the proper location of washout plugs makes 
it possible to more thoroughly cleanse the flue sheet: it will, 
however, somewhat reduce the flue heating surface. 
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7 A NG Section of Corrigation 
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BOYCE OFF-SET FLUE SHEET, 





This sheet is the invention of Mr. John J. Boyce, boiler shop 
foreman at the Burnside shops of the Illinois Central Rail- 
road, and is being handled by the Boyce Off-Setting Flue Sheet 
Company, Room 4, 12 Sherman Street, Chicago, Ill. 
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AMERICAN INSIDE MOULDER. 







































The American inside moulder, illustrated herewith, embod- 
ies all the late improvements, is strong and substantial, and 
has a capacity 12 and 14 ins, wide by 6 ins. thick. The long 
frame gives ample length of cylinder and side spindle belts, 
also good clearance around the cylinder and side heads. The 
feed is powerful, consisting of four large rolls, all geared on 
each end, weighted and fitted with a parallel lifting device, 
operated by one screw and having ball bearings. Springs 
are supplied to hold the stock to guide. The cylinders are 
of hammered crucible steel forgings. The bearings are of 
large diameter, running in self-oiling boxes. The boxes are 
connected by a yoke across machine, and the ends are secure- 
ly clamped. The top cylinder is adjustable vertically by a 
crank and is clamped in 
position on both cylinder 
posts from the operating 
side of the machine. The 
screws and bevel gears for 
raising the top cylinder 
are housed within the cyl- 
inder posts, free from dirt 
and dust. The bottom 
cylinder moves laterally 
and has a parallel hoist. 
Both cylinders have a hor- 
izontal movement across 
the machine, to line to cut 
without disturbing the ver- 
tical adjustment of the 
heads. 

The plate under the top 
cutter head is slotted so 
that the cutters may be 
used to swing below the 
bed line to any depth of 
cut. It is bolted to the 
frame and may be easily 
removed, planed up and 
replaced. The chip break- 
er for the top head is ad- 
justable to work as near 
the cutting edge of the 
knife as safety will permit 
and allow the knives to 
project so as to cut 3 ins. 





chip breaker for the lower 





AMERICAN INSIDE MOULDER. 


jeep. The pressure bar and SHOWING FEEDING-IN END OF MACHINE, METHOD OF EXPANSION GEARING AND EQUALIZING 


head are adjustable for a 3-in. cut, the clamping bolts being 
on top and easy of access. The pressure bars after the cut 
of the top head, and over the lower head, are supported on 
both ends, adjustable quickly by screws on both ends, and 
swing up and back when required for setting up. ‘The shoe 
holders on these bars are compound; that is, they take a shoe 
flat or on edge, as required. 

The side spindles are large and run in self-oiling yoke boxes, 
tilt in either direction, are adjustable from both sides of the 
machine, and have a quick-acting wedge clamping device. 
The side heads are of hammered crucible steel forgings, with 
four sides, lipped and slotted, have the same swing and take 
the same knife and bolt as on the top and bottom cylinders. 
The side chip breakers are adjustable to admit of a 3-in. cut. 
The toe pieces that come in contact with the stock are re- 
movable and changeable. 
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All short guides after the cut are adjustable across the ma- 
chine, as well as to and from the cutters. The end of the bed 
swings down to admit of easy access to the bottom head, and 
the plate after the cut adjusts itself to any change of cut of 
the lower head. The plates that support the stock between 


the side heads are adjustable for any depth of cut, and the 
side yokes and bars which support them are also adjustable 
yertically to compensate for any wear. 


A friction cone feed 


oe 


MATCHER STOCKS REMOVED FROM MACHINE, SHOWING GENERAL 


MANNER OF CONSTRUCIION AND METHOD OF LOCKING. 


gives three changes of speed and is stopped and started from 
the feeding-in end, as well as at the side of the machine 
near the side heads. An extra cone, giv- 
ing six changes, is furnished when or- 
dered. The cutter head pulleys are pneu- 
matic, carefully fitted to a true taper and 
held by a nut. These moulders are made 
by the American Wood Working Machin- 
ery Company. 





Tuk BALANCED COMPOUND LOCOMOTIVE. 
—Locomotives have become too large to 
permit of continuing indefinitely the mere 
increase of size and weight. More scien- 
tifie development is needed. The usual 
methods of counterbalancing answer very 
Well for compartively light locomotives, 
but as locomotives become larger and the 
parts become heavier the internal stresses 
upon the engine itself, due to the inertia 
of the parts, and the effect upon the 
track of the unbalanced counter-weights, 
renders it necessary to devise a better 
scheme of balancing. In ordinary prac- 
tice, counterweights are added to the 
driving wheels for the purpose of balanc- 
ing the reciprocating parts, but the re- 
Volving weights themselves need balanc- 
ing when near the top and bottom of 
their paths. When in these positions the 
counterbalance weights tend to change 
the weight on the driving wheels, due 
to the centrifugal action, acting vertically 
upward when the weights are near the 
top of their path, and acting vertically 
downward when they are near the bot- 
tom. The counterweights, therefore, tend 
to lift the locomotive in the one case, and 
tend to increase the weight on the rails 
in the other case. This causes the so- 
called “hammer blow” upon the rail, 
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and because this so-called “hammer blow” sometimes amounts 
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to 25 per cent. of the static weight on the rails, it becomes 
exceedingly important in limiting the weight allowed upon 
driving wheels. By using four cylinders and balancing recip- 
rocating parts with other reciprocating parts, and revolving 
weights with revolving weights, a practically constant pressure 
on the rail is secured, which renders it permissible to increase 
the weight on the driving wheels without increasing the 
destructiveness upon the track. By this permissible increase 
of driving wheel load a larger boiler may be carried, which is 
greatly to be desired in locomotive practice to-day. 

On the Pennsylvania testing plant at St. Louis the Cole four- 
cylinder balanced compound operated for a full hour at a speed 
of 75 miles per hour, thus indicating a remarkable capacity. 
{ncidentally, economy of fuel and water constitute attributes 
of this type of locomotives, and in the constructive features 
it is found to be possible to materially lighten the parts be- 
cause the work is divided among a larger number of them. 
The subdivision of the power reduces the fiber stresses on each 
of these parts, and the disturbing influences of very heavy 
rods and reciprocating parts are avoided. The effect of re- 
ciprocating parts upon the structure of the engine as the 
movements of these parts rapidly change in direction has 
probably never had the attention which its importance merits. 
For high-speed passenger service, and also for freight service, 
the four-cylinder balanced locomotive presents advantages 
which should be tested to the utmost.—Mr. G. M. Basford, at 
Purdue University. 


STEEL RAILROAD Ties.—An order for 80,000 steel ties, or suffi- 
cient to lay thirty miles of track, was recently placed with the 
Carnegie Steel Company by the Bessemer Railroad of the 
United States Steel Corporation. The ties will be laid in con- 
tinuous stretches instead of a number of short portions, as has 
been done by the various railroads that are experimenting with 
‘his type of tie—Engineering Record. 





SHOWING REAR TABLE DOWN AND ALL PRESSURE BARS UP, GIVING 
AMPLE ROOM FOR SETTING UP MACHINE, 
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PERSONALS. 


Mr. J. J. Bartholomew has been appointed air brake in- 
spector of the St. Louis-Southwestern. 








Mr. H. A. Simms has been appointed general car inspector 
of the Illinois Central Railroad, succeeding Mr. R. C. Powell. 


Mr. J. M. MeMullin has been appointed master mechanic 
of the Lehigh Valley Railroad at Sayre, Pa. 








Mr. Williard Kells, master mechanic of the Lehigh Valley 
at Sayre, Pa., has been transferred to Buffalo, N. Y. 

Mr. Andrew M. McGill, a general foreman of the New York, 
New Haven & Hartford, has been appointed a master mechanic 
on the Lehigh Valley. 

Mr. S. D. Kinney has resigned as superintendent of shops 
of the Gulf, Colorado & Santa Fe, at Cleburne, Tex., and the 
position has been abolished. 


Mr. B. P. Meyers has been appointed master mechanic of 
the International & Great Northern, with headquarters at 
Taylor, Tex., to succeed Mr. C. M. McLain, 

Mr. J. W. Cain has been appointed assistant engineer of 
tests of the Atchison, Topeka & Santa Fe, with office at To- 
peka, Kan. 

Mr. T. E. Layden has been appointed assistant engineer of 
tests of the Atchison, Topeka & Santa Fe 
headquarters at San Bernadino, Cal. 


Coast Lines, with 





Mr. T. P. Anderson has been appointed to the new office of 
superintendent of tests of the Cincinnati, New Orleans & Texas 
Pacific, with headquarters at Lexington, Ky. 





Mr. O. M. Foster, general road foreman of engines of the 
Lake Shore & Michigan Southern, at Cleveland, Ohio, has 
been appointed assistant master mechanic at Elkhart, Ind. 


Mr. M. J. McGraw, master mechanic of the Missouri Pacific 


at Fort Scott, Kan., has been appointed master mechanic at 
St. Louis, Mo. 





Mr. W. C. Walsh, master mechanic of the Southern Indiana 
Railway, at Bedford, Ind., has been appointed master 
chanic of the Missouri Pacific at Fort Scott, Kan. 


me- 





Mr. L. Bartlett, master mechanic of the St. Louis Division 
of the Missouri Pacific, has retired after a service of 44 years 
with that road. He has been master mechanic for 21 years. 





Mr. F. G. Grimshaw has been appointed assistant master 
mechanic of the Pennsylvania at Ormsby, Pa. 





Mr. J. J. Walsh, master mechanic of the Pennsylvania Lines 


West of Pittsburgh, at Chicago, has been transferred to Lo- 
gansport, Ind. 





Mr. G. B. Fravel, master mechanic of the Pennsylvania 


Lines West of Pittsburgh, at Logansport, Ind., has been trans- 
ferred to Dennison, Ohio. 


Mr. P. F. Smith, Jr., master mechanic of the Pennsylvania 


Lines West of Pittsburgh, at Dennison, Ohio, has been trans- 
ferred to Columbus, Ohio. 





Mr. N. M. Loney, assistant engineer of motive power of the 
Pennsylvania Lines West of Pittsburgh, at Fort Wavne, Ind. 
has been appointed master mechanic at Chicago, Tl. 





Mr. R. H. Smith, roundhouse foreman of the Great North- 
ern Railroad at St. Paul, Minn., has been appointed master 
mechanic at Crookston, Minn, 
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Mr. W. W. Breckenridge, division master mechanic of the 
Great Northern Railway at Crookston, Minn., has been trans. 
ferred to Great Falls, Mont. 





Mr. F. M. Fryburg, division master mechanic of the Great 
Northern Railway at Great Falls, Mont., has been appointed 
general master mechanic of the Central District, with head. 
quarters at Minot, N. D. 





Mr. W. C. A. Henry, master mechanic of the Pennsylvania 
Lines West of Pittsburgh, at Columbus, Ohio, has been ap- 
pointed assistant superintendent of motive power of the South. 
west System, with headquarters at Columbus, Ohio. 





Mr. R. D. Hawkins, general master mechanic of the Central 
District of the Great Northern Railway, has been appointed 
mechanical engineer, with headquarters at St. Paul, Minn., to 
succeed Mr. G. Willius, who has resigned to go into other 
business. 


Mr. G. A. Gallagher, master mechanic of the Illinois South- 
ern at Sparta, Ill., has been appointed master mechanic of the 
Southern Indiana, with headquarters at Bedford, Ind., to 
succeed Mr. W. C. Walsh. 








Mr. W. J. Tollerton, master mechanic of the Oregon Short 
Line at Pocatello, Idaho, has been appointed superintendent of 
motive power of the Southwestern and Choctaw districts of 
the Chicago, Rock Island & Pacific, with headquarters at 
Topeka, Kan. 





Mr. Frank Huffsmith, superintendent of rolling stock and 
motive power of the International & Great Northern Railway, 
has resigned and the office is abolished. Mr. George R. 
Bunter, general foreman, has been apopinted master mechanic, 
and Mr. J. W. Buck, general storekeeper. 





Mr. E. D. Bronner, recently appointed superintendent of 
motive power of the Lake Shore & Michigan Southern, has, at 
his own request, been transferred to his former position of 
superintendent of motive power and equipment on the Michi- 
gan Central. Owing to the illness of his daughter, Miss Har- 
riett Bronner, he has been granted a leave of absence of six 
months. Mr. D. R. MacBain, recently appointed assistant 
superintendent of motive power, has been appointed acting 
superintendent of motive power during Mr. Bronner’s absence. 





Mr. Le Grand Parish, who was recently appointed superin- 
tendent of motive power and equipment of the Michigan Cen- 
tral, has been transferred and appointed superintendent of 
motive power of the Lake Shore & Michigan Southern, the 
Lake Erie & Western, the Lake Erie, Alliance & Wheeling, 
the Dunkirk, Allegheny Valley & Pittsburgh, the Indiana Har 
bor and the Chicago, Indiana & Southern, with headquarters 
at Cleveland, Ohio. Mr. Parish was born at Friendship, 
N. Y. After leaving school he worked in several machine 
shops, after which he entered the laboratory of Thomas A. 
Edison. In 1889 he went with the Gilliland Electric Company 
at Adrian, Mich. In July, 1891, he entered the service of the 
Lake Shore & Michigan Southern Railway. From July, 18%, 
to November, 1896, he was chief clerk of the car department 
at Englewood, Ill., after which he was general foreman until 
November, 1899. He was then appointed master car builder 
of the Western division, and, in addition to this, he was, in 
1900, made master car builder of the Michigan division. No- 
vember 1, 1904, he was appointed assistant superintendent of 
motive power. 





Mr. Michael Dunn, superintendent of motive power of the 
Southwest System, Pennsylvania Lines West of Pittsburgh, 
died recently at his home in Columbus, Ohio. Mr. Dunt was 
born January 25, 1857, at Lancaster, Pa. He graduated 
from Commercial College at Richmond, Ind., August, 1872, 
and entered railway service as a messenger on the Pitts 
burgh, Cincinnati & St. Louis Railway, now known 4s the 
Pittsburgh, Cincinnati, Chicago & St. Louis Railway (South: 
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west System, Pennsylvania Lines West of Pittsburgh), and 
remained with that road until his death. From August, 1872, 
until July, 1874, he served as a messenger at Richmond, Ind., 
after which he served as storekeeper until 1877 and then as 
shop clerk until September, 1878, when he was enrolled as 
machinist apprentice, serving in that capacity until 1882, and 
then as machinist until May, 1890. He was then appointed 
roundhouse foreman at Cincinnati, Ohio, and in February, 
Is91, Was appointed general foreman at Cincinnati, and from 
September, 1893, to January, 1896, was road foreman of en- 
gines at the same place. In 1896 he was appointed master 
mechanic at Dennison, Ohio, and in March, 1903, master me- 
chanic at Columbus, Ohio. He was appointed superintendent 
of motive power in August, 1903. 


CAST STEFL PISTONS. 
A correspondent has inquired concerning approved practice 
in the use of cast steel for locomotive pistons. The accom- 
panying engraving illustrates a design which has been used 


for some time on the Chicago & Northwestern Railway, and 
has overcome the difficulty of breakage in pistons made of 
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CAST STEEL PISTONS—C. & N. W RY. 
Cast iron. The follower bolts are screwed into brass bush- 
Ings, which are themselves screwed into bosses in the spider, 
i order to prevent the sticking of the bolts in the cast steel 


Spider. This drawing illustrates a bull ring piston, and it is 
likely to interest readers other than the correspondent re- 


ferred to 


Tuk Worip’s Recorp 1x GUNNERY has been established on 
the battleship Ohio by D. M. Dean, whose score was thirteen 
bulls-eyes out of thirteen shots in one minute, with a 6-inch 
sun. The Ohio was steaming at 10 knots at the time, and 
the target was distant 1,600 yards: The best previous record 
for this size gun was eleven hits out of fourteen shots, made 
XY ohne of the gun pointers in the British navy. When it is 
that as recently as the Spanish war the 6-inch guns, 
as fitted on the Oregon, were capable of only about two shots 
ber minute, the importance of this record and the immense 
forward strides which it indicates become all the more ap- 
barent.—International Marine Engineering. 
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THE YOUNG MAN AND THE MorivE Power DEPARTMENT.—The 
past has left us a somewhat unfortunate legacy, of which the 
result only needs attention on this occasion. The result re- 
ferred to is seen in the tendency for young men to be easily 
enticed away from railroad service after they have spent 
years in preparation for it and are fairly on the road to win 
success. As a legacy of the earlier days of railroads in this 
country motive power positions are not, as a general rule, 
made sufficiently attractive. This, however, is to be changed, 
and the power to bring the change lies in the young men who 
now hold responsible motive power positions and in those 
who are to hold them in the near future. As motive power 
problems and possibilities become better appreciated and bet- 
ter understood, the railroads will surround motive power posi- 
tions with greater attractions, which will eventually render 
it thoroughly worth while for the very best mechanical talent 
to prepare for work which, because of its attractions, will pre- 
serve this talent to the railroads. There are signs on the 
horizon to-day that this happy state is coming soon.—Mr. G. 
M. Basford, at Purdue University. 





ENGINE House SMOKE JAcKs.—Engine house smoke jacks 
should be fixed, the bottom opening should be not 
less than 42 ins. wide, and long enough to receive 
the smoke from the stack at its limiting positions, 
due to adjustment of the driving wheels, to bring 
the side rods in proper position for repairs. The 
bottom of the jack should be as low as the engines 
served will allow, and it should be furnished with 
a drip trough. The slope upward should be 
gradual to the flue; the size of the flue for the 
largest locomotives should not be less than 42 ins. 
in diameter; a damper should be provided in the 
flue—easily adjusted from the floor, and the ma- 
terial used should be non-combustible and non- 
corrosive.—Committee report. American Railway 
Engineering and Maintenance of Way Association. 


VALUE OF TECHNICAL PApERS.—The advancing 
foreman of to-day must be up to new ideas and 
keep moving; he has no time to sit with his hands 
folded. The proper use of mechanical literature 
is the foundation of success. The good, energetic 
mechanic waits hourly for his mechanical journal 
to arrive; how would our minds be enlightened if 
it were not for this? We would never have any- 
thing before us that would give us any reason to 
improve or make improvement. Every month 
there is something new that is very beneficial to 
the mechanic, and, I am sorry to say, there is not 
one-half of the mechanics reading these papers 
that should be. The country has produced some 
of the finest graduates in the mechanical line, and 
it is these who are worrying their minds about modern me- 
chanics and improvements that when published are beneficial 
to you and me. I think if every foreman would stop long 
enough to think where he is in this hustling, modern, im- 
proved mechanical world, he would subscribe for more me- 
chanical literature.—G. W. Keller, before the Convention of 
the International Railway General Foremen’s Association. 





Transactions of the American Society of Mechanical Engi- 
neers. Vol. XXVI, 1905, 841 pages. Published by the So- 
ciety, 12 West Thirty-first Street, New York City. 

This volume contains the proceedings of the fiftieth meeting 
held in New York City, 1904, and the fifty-first meeting held in 
Scranton, Pa., 1905. The papers of special interest to motive 
power officials are: Fuel Consumption of Locomotives by G. R. 
Henderson, Road Tests of Brooks Passenger Locomotives by F. 
A. _Hitchcock, Microstructive and Frictional Characteristics in 
Bearing Metal by Melvin Price. 
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CATALOGS. 


IN WRITING FOR THESE CATALOGS PLEASE MENTION THIS PAPER. 





Some CoMMENTS ON Ain BRAKE Hose.—Under this title the 
Boston Belting Company, Boston, Mass., has issued a_ small 
pamphlet directing attention to certain pertinent facts, as in- 
dicated by a careful study of the tests reported at the recent con- 
vention of the Master Car Builders’ Association by the committee 
on air brake hose specifications. 


GASOLINE ELEectTRIC Moror Car.—William B. Strang, 15 Wall 
Street, New York City, has issued a pamphlet entitled “Success 
of the Strang Gas-Electric Railway Car System.” It describes 
the results which have been gained in service from the car 
“Ogerita,” which was described on page 103 of our March, 1906, 
issue. 

Morors.—The Crocker-Wheeler Company, Ampere, N. J., is 
sending out bulletin No. 66, which describes their new type W 
motors. These were designed primarily for use in rolling mills 
and are of great mechanical strength, have sealed bearings, ex- 
cluding all dirt, and are fireproof. They are arranged for out- 
puts of 25, 50, 75 and 100 h. p., and are designed for 220 volts 
only. 

WoopworKING MacutiNnery.—A handsomely illustrated 200-page 
catalog has been issued by the S. A. Woods Machine Company, 
Boston, Mass., describing the line of woodworking tools made by 
them. ‘These include heavy timber sizers and matchers; fast feed 
planers and matchers; flooring machines; double surface planers ; 
moulders, inside, outside and variety; automatic railway cut-off 
saw; lock corner box machines; automatic knife grinder; hollow 
chisel mortisers and universal boring attachments. 


Ou TANKS AND CABINETS.—We have received from S. F. 
Bowser & Company, Fort Wayne, Ind., copies of the 14th edition 
of catalog No. 1, concerning the Bowser self-measuring and com- 
puting oil outfits, and of the 5th edition of catalog No. 3, which 
describes the Bowser self-measuring factory, railroad and navy oil 
tanks and cabinets. These outfits are furnished in any desired size 
to handle oils of all kinds, and may be arranged to suit almost 
any conditions. ‘They are very completely described in these two 
catalogs. 

FLexIsLE StTaypoits.—The Flannery Bolt Company, Pitts- 
burgh, Pa., is sending out a small pamphlet entitled “A Few In- 
stallations of the Tate Flexible Staybolt.” It contains a number 
of interesting views showing applications of these staybolts to 
different types of locomotive boilers. Special attention is directed 
to the importance of providing the proper tools for the applica- 
tion of these bolts. A pamphlet describing the tools to be used 
for this purpose, and containing instruction for applying the Tate 
Flexible Staybolt, will be furnished upon application. 


KeryY-SEAT MILLING MACHINES.—Catalog No, 44 from the New- 
ton Machine Tool Works, 24th and Vine Streets, Philadelphia, 
Pa., describes several types of key-seat milling machines made by 
them. One of these is for rapidly milling key-seats for feather 
keys, short splines and other work requiring one or both ends 
rounded up. The machine has both a horizontal and vertical 
spindle, and is built in two sizes. A machine is also shown for 
milling the two key-seats in locomotive axles accurately and at 
the same time. 


ABUSES OF VALVES.—In an article on the “Abuse of Valves,” 
published in The Valve World, Mr. R. T. Crane, president of 
Crane Co., says that in ninety-five cases out of a hundred leaky 
valves are due to abuse and carelessness on the part of the men 
who install them, rather than the defects in the valves themselves. 
If the few simple directions given by Mr. Crane for the installa- 
tion and care of valves were generally followed much of the annoy- 
ance and expense due to leaky valves would be avoided. The 
article has been reprinted in the form of a poster suitable for 
hanging on the walls of engine rooms and shops, and all users of 
valves may obtain one or more copies free by writing Crane 
Co., Chicago. The posters are legibly printed in two colors on 
heavy calendered bristolboard. 


LARGE STEAM AND E.ectric LocomMorives.—The American 
Locomotive Company, in a pamphlet just issued, presents a paper 
on this subject read before the New York Railroad Club by Mr. 
J. BE. Muhlfeld, general superintendent of motive power of the 
Baltimore & Ohio Railroad. Extracts from the discussion of the 
paper are also reproduced. The paper opens with a description 
of the electric locomotive No. 7-8, built by the General Electric 
Company, giving details of its design and record of its performance 


since going into service in 1903 and statistics of the average cost 
of operation and maintenance per hundred miles run.. Then f[ol- 
low several specifications of the requirements an electrical locomo- 
tive and its source of power should fulfil to produce efficiency 
and economy in railroad service. The next seven or eight pages 
are taken up with a description of the Mallet articulated com- 
pound, built by the American Locomotive Company, giving special 
features of design, and comparing it as to total weight, tractive 
power and hauling capacity with two consolidation locomotives 
which together were formerly required to do the work now done 
by the Mallet. Then follows a record of the performance of (his 
locomotive for a period of one year—from January, 1905, to 
January, 1906—and a report as to the general condition of the 
machinery and boiler at the end of this time. Mr. Muhlfeld men- 
tions some of the results obtained from this type of steam locomo- 
tive which cannot be duplicated by other single units of steam, 
electric or internal combustion locomotives in use on American 
railroads to-day, and gives a short resume of the requirements 
modern railroad motive power must fulfil. Following this is 
a statement of the equipment necessitated by the use of electricity 
for motive power, and that required where the steam locomotive 
is used. In the last three or four pages of the paper, the pos- 
sibilities for electrification which some mountainous steam rail- 
roads present are pointed out, followed by a general discussion of 
the subject of steam versus electricity for motive power. Mr. 
Muhlfeld compares the electric and steam locomotive from the 
standpoints of efficient and economical operation and maintenance, 
pointing out the necessity of reducing the initial cost of electri- 
fication by increasing the efficiency and economy of present* types 
of the stationary boiler and by improvements in the means of gen- 
erating, distributing, converting and transmitting electrical cur- 
rent. In conclusion the author says that it is only by the 
harmonious co-operation of the electrical and mechanical engineer 
attacking the problem from the transportation and motive power 
standpoints, that we can hope to meet the present and future 
motive power requirements. The rest of the pamphlet is taken 
up with discussions of the paper by Mr. F. J. Cole, Mr. Hi. U. 
Vaughan of the Canadian Pacific Railway, Mr. W. B. Potter of 
the General Electric Company, Mr. Angus Sinclair and Mr. 
W. M. Smith, closing with a summing up by Mr. Muhlfeld. 











NOTES. 


PRESSED STEEL CAR ComMpaNy.—The office of this company in 
Mexico City has been changed from Calle de Gante No. 8 to 
Prolongacion del 5 de Mayo No. 9. 

QUINCY, MANCHESTER, SarceENtT CoMPANY.—This company of 
Chicago announces the opening of its Priest snow flanger depart- 
ment. A large number of orders have already been booked, includ- 
ing 22 for Canada. 

Norton ComMpany.—Mrs. Frances A. W. McIntosh, formerly 
advertising manager of the Standard Tool Company, Cleveland, 
Ohio, and more recently connected with the advertising depart- 
ment of Power, New York, has taken charge of the publicity 
department of the Norton Company, Worcester, Mass. 

CROCKER-WHEELER CoMPANY.—This company has completed 
arrangements and opened an office and warehouse at No. 208 
First Street, near Howard, San Francisco, Cal., with Mr. H. ¢. 
Baker as local manager. It has also opened an office at No. 447 
Pacific Electric Bldg., Los Angeles, Cal., with Mr, L. Cummins 
as representative, and is arranging to establish an office in Seattle, 
Washington, in the near future. 








ENGINEERING OPPORTUNITIES IN THE PHILIPPINES.—!! has 
been announced that there will be a number of engineering 
vacancies in the Philippine service within the next few months, 
and that it is expected that an examination for these openings 
will be announced in a short time. The acting chief of this 
bureau is Frank McIntyre, Captain of the 19th U. S. Infantry, 
to whom requests for information can be addressed at the Buread 
of Insular Affairs, War Department, Washington, D. C. 


LocomorivE APPLIANCE CoMpANy.—At the annual meeting of 
the stockholders of the Locomotive Appliance Company, which was 
held at their offices, Old Colony Building, Chicago, Ill., August 9 
1906, the following directors were elected for the ensuing year: 
Mr. Frank W. Furry, Mr. J. J. McCarthy, Mr. J. B. Alifree, Mr- 
Willis C. Squire, Mr. Ira C. Hubbell, Chicago, Ill.; Mr. Clarence 
H. Howard, Mr. H. M. Pflager, Mr. B. F. Hobart, Mr. C. A. 
Thompson, Mr. W. J. McBride, St. Louis, Mo.; Mr. J. H. Me- 
Connell, Pittsburgh, Pa. 
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